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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBbI YUEBHOM
JACHOUILIUHBI EH.01. «<QJJEMEHTBI BRICIIEI MATEMATHKW»

1.1. Ob6uacTs npuMeHeHHs padoyell NPOrpaMMbl

PaGouass mporpamMma y4eOHON AUCHMIUTUHBI SIBISIETCS YAcCThIO MPOTPaMMbl IMOATOTOBKH
cnenuanuctoB cpennero 3BeHa (IIIICC3) B coorBerctBun ¢ ®I'OC CIIO no crneunanbHOCTH
09.02.07 HWudopmanmoHHbIE CHCTEMBI U [OporpaMMHpOBaHUE, BXOJSIIEH B COCTaB
yKpynmHEHHOU rpymibl cnenraabHocTei 09.00.00 MudopmaTika v BEIYUCIUTEIbHAS TEXHUKA.

1.2. Mecto yueonoii mucuumiaudbl B cTpykType IIIICC3: yuyeOHas nucuMILIMHA BXOAWT B
MaTeMaTU4YeCKHi 1 o001l ectecTBeHHOHAyuHbIH 1Tk (EH.01)

1.3. I_[e.m, U IINIAHUPYEMBIC PE3YJIbTATHI 0CBOCHUSA yqeﬁnoi’l JAUCHHUIIINHbI:

Konx OK YmMmenus 3HaHus
OK 01, - BBIIOJHATH  ONEpalMd  HAJ | - OCHOBbl MAaTE€MAaTHUYECKOr0 aHaju3a,
OK 05 MaTpullaMd M  peuiaTh  CHUCTEMBI | TUHEHHON aireOpbl W aHAIMTHYECKOU
JUHEUHBIX YPABHEHUN; Tr€OMETPUH;
- pemarb  3ajadd, MUCHOJB3ysA | - OCHOBBI jauddepeHnHanbHOTO |
YpaBHEHUs MNPSAMBIX U KPHUBBIX | HHTETPAJIbHOIO HCUUCIICHUS;
BTOPOTO MOPSAJKA HA IIJIOCKOCTH; - OCHOBBI TEOPUHU KOMILJIEKCHBIX YHCEI
- MIPUMEHSATD METO/bI
Qg epeHIaIbLHOrO u
MHTErPAJIbHOI'O UCYUCIICHMUS,
- pearb muddepeHnraibHbIe
YpaBHEHUS;
- II0JIb30BAaThCSl TOHATUSIMU TEOPHUU
KOMILJIEKCHBIX YHCEI

B cootBerctBun ¢ tpeboanusmMu PI'OC CIIO, mpu ocBoeHun paboueil mporpammoi
y4eOHON TUCIUILIMHBI (POPMUPYIOTCS 001IEe KOMIETEHIIUN:
OK 01. Boibupars cmocoObl pemeHus 3aaad  Npo(ecCHOHAIBHOM JesITeIbHOCTH,
NPUMEHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM.
OK 05. OcymiecTBiATh yCTHYIO UM MUCbMEHHYI0O KOMMYHHKAIMIO Ha TOCYyJapCTBEHHOM
A3BIKE C yUETOM OCOOEHHOCTEN COLUAIBHOIO U KYJIbTYPHOTO KOHTEKCTA.



2. CTPYKTYPA U COJEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.1. O6beM y4eOHOM AMCHUITUHBI U BUABI Y4eOHOIH padoThl

Bup yueOHoii paGoThl

O0neM yacoB

MakcumanbHas yueOHas Harpy3Ka (Bcero) 106
Oos3aTenbHas ayIMTOPHAs yueOHasi Harpy3Ka (Bcero) 88
B TOM YHCJIE:

TEOPETUYECKUE 3aHATUSA 54
MPAKTHYECKHUE 3aHATH 34
CamocrosiTeqibHast padoTa o0y4aromerocst (Bcero) 6
Koncyabsranum 6
IIpome:xxyTouHas arrecTanus B (popMe IK3aMeHa 6




2.2. TemaTn4eckuii IJIaH U COJlep:KaHMe Y4eOHOM AU CUMIIIMHBI

HaumenoBanue Conep:kanue yueOHOro Martepuasa u GopMbl OPraHU3anuM AesITeJIbHOCTH Oo0bem B | OcBauBae | YpoBeHb
pa3/iesioB U TeM o0yyaromuxcst yacax Mble OCBOCHMA
3JIEMEHTbI
KOMIIEeTEH
119707
Tema 1. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
Marpuubi u 1. ITonsitie MaTpuiisl 6 OK 05 2
onpeaeJauTe I 2. JleiicTBUs HAJ MaTpULIAMU
3. OnpenenuTens MaTpULLb
4. ObpatHas Matpuiia. Panr maTpuipl
B ToM 4unciie MPpaKTHYeCKUX 3aHATHI: 2
IIpakTHyeckoe 3anaTue Nel
BrinonHenue nedcTBUil HaJ MaTpUIlAaMH, HaXOXKJIEHUE OMpENETUTENe U oOpaTHOM
MaTpUILbI
Tema 2. Coaep:xaHue yueOHOro MaTepuaJa 8 OK 01
Cucrembl 1. OcHOBHBIE OHSTHSI CUCTEMBI JIMHEWHBIX YPAaBHEHUN 6 OK 05 2
JIMHEHHBIX 2. IIpaBuio penieHus NPOU3BOJIIBHON CUCTEMBI JIMHENHBIX YPABHEHUM
yYpaBHeHHH 3. Pemienue cucteMsl JIMHEHHBIX ypaBHEHUI MeToioM ["aycca
B ToM 4mciIe NPAKTHYECKUX 3aAHATHI: 2
IpakTHyeckoe 3ansaTHe Ne2
Pemenwne cuctem no nuHeNHHOI anredpe
Tema 3. Conep:xaHue yueOHOro MaTepuaJia 8 OK 01
BekTopsl 1 1. Onpenenenne BekTopa. Onepanuy HajJ BEKTOPaMH, HX CBOWCTBA 6 OK 05 2
JAecTBHS ¢ HUMH | 2. BoIuncieHue CKaIIPHOT0, CMEIIAHHOT0, BEKTOPHOTO POU3BEJICHUS] BEKTOPOB
3. IlpunoxeHus: CKaJIipHOTO, CMEIIAHHOTO, BEKTOPHOT'O NTPOU3BEICHHUS BEKTOPOB
B ToM 4mciIe NPAKTHYECKUX 3aAHATHIL: 2
IIpakTH4eckoe 3anAaTHE No3
Perienue 3a1a4 BEKTOPHOM anreOpbl
Tema 4. Conep:kanue y4eOHOTro MaTepuaa 8 OK 01
AnanuTnyeckass | 1. YpaBHeHue npsiMod Ha MIIOCKOCTH 6 OK 05 2

reoMeTpus Ha

2. Yroa Mex 1y npsIMbIMHU. PaccTOssHME OT TOYKH 10 MPSIMOi1




IJIOCKOCTH

3. JIuHUM BTOPOTO NOPSAKA HA MIIOCKOCTU

4. YpaBHEeHHE OKPYHOCTH, SJUIMIICA, TUIIEPOOIIBI M Tapabosibl Ha MIIOCKOCTH

B ToM 4unciIe IpaKTHYeCKUX 3aHATHIA:

IIpakTuyeckoe 3ansiTue Ne4

Pemenne 3amay nmo ananmuTudecko reomerpud. IIpsMas Ha IUIOCKOCTH U B
IIPOCTPAHCTBE B 331a4ax. KpuBble BTOPOro nopsiika B 3aadax

Tema 5.
OcHOBBI TEOPUH
KOMILTEKCHBIX
yuceJl

Coaep:xaHue y4eOHOIro MaTepuaJia

1. Omnpenenenue KOMIUIEKCHOrO uucia. DOpMBl 3alIUCH KOMIUIEKCHBIX YHCEL.
I'eomeTpuueckoe n300paKeHNE KOMILIEKCHBIX YHCE

OK 01
OK 05

B TOM uMciIe IPAKTHYeCKUX 3aHATHIA:

IIpakTHyeckoe 3ansaTHE NeS

Pemienue 3a1a4 ¢ KOMIIJIEKCHBIMH yMciaMu. JleHCTBUS HAJl KOMIIJIEKCHBIMH YHCIIaAMHU.
IIpakTnyeckoe 3ansaTue Ne6

JleWcTBUS HaJl KOMILJICKCHBIMM UYHUCIIAaMH, 3allUCAaHHBIMH B TPUTOHOMETPUYECKOH U
MoKa3areabHOU (hopme

Tema 6.
Teopus npeaesion

Coaep:xanue y4eOHOIro MaTepHuaJia

1.Yucnossle nocienoatenbHocTh. [Ipenen pynkuun. CBoWicTBa IpeeioB

2. 3ameuaTenbHbI€ MPEJIEIIbl, PACKPBHITHE HEOIPEIETIEHHOCTEMN

3. O,Z[HOCTOpOHHI/IC MMPpEacibl, KJ'IaCCI/I(I)I/IKaHI/IH TOYCK Pa3phbiBa

B ToM uMciie NpaKTHYeCKUX 3aHATHIA:
IIpakTnueckoe 3ansiTue Ne/

Brrunciienune npeaenos.

IIpakTnyeckoe 3ansaTne Ne8
WccnenoBanne pyHKIM Ha HENPEPHIBHOCTh

OK 01
OK 05

KoncyabTanus

Tema 7.
JAudpepennuaibn
0e MCYMCJICHUE
(pynxuun ogHoi
AEeHCTBUTEIbHOU
nepeMeHHOMn

Conep:kanue y4eOHOIro MaTepuaa

1.0npenenenne npou3BOAHOM

2. IlpousBojHble U qu(epeHIInaIbl BBICIIUX TOPSIKOB

3. Ilonaoe nccnenosanue Gpynkmun. [Tocrpoenne rpagukos

B ToM 4mciIe NPaAaKTHYECKUX 3aAHATHIL:
IIpakTuyeckoe 3ansaTue Ne9

HaxoxxaeHne npou3BoIHBIX U AU(depeHnnanos.
IIpakTnyeckoe 3ansitue Nel0

OK 01
OK 05




VccnenoBanue u nocTpoeHue rpadukoB GyHKIUN

Tema 8. Copep:kanue y4eOHOTro MaTepuaJa 6 OK 01
Hurerpansnoe | 1. HeonpeneneHHbIN U ONpeieI€HHbINA MHTETPA U €r0 CBOMCTBA OK 05
HCYHCICHHE 2. HecoOcTBeHHBIE HHTETPaJIbl ¢ OECKOHEUHBIMHU IpeJieJIaMi HHTETPUPOBAHUS 4
(l)yHKIIHPI OHOI 3. Brruncnenue ONPCHCIICHHBIX  HMHTErpaJioB. HpI/IMeHeHI/Ie OIIPEICIICHHBIX
AC€UCTBUTECJIBHOM | HTErpaJioB
nepeMeHHOH B ToM 4mciIe NPAKTHYECKUX 3aAHATHIL: 2
IIpakTuyeckoe 3anaTue Nell
HaxoxxzeHne  HeOlpeAeleHHbIX  MHTErpaioB. lIpuiokeHue  OnpeneneHHoro
MHTErpala K pelIeHNI0 FTeOMETPUYECKUX 3a1a4
Tema 9. Coaep:xxanue yueOHOro MaTepHuaJia 6 OK 01
Juddepenmmanen | 1. [lpenen u HenpepbIBHOCTh PYHKIIMH HECKOIBKUX NIEPEMEHHBIX OK 05
oe ucuuciaenue | 2. UYacrtuele npousBoanbie. [uddepeHuupyeMocTs  (QYHKIMH  HECKOJIBKUX 4
(pynxkuun IIEPEMEHHBIX
HECKOJIbKHX 3. [Ipon3BoOIHBIE BBICIINUX MOPSJIKOB M TU(GEpEHIINAIBI BBICIINX MTOPSIIKOB
ACHCTBUTENbHBIX | B ToM uncie NPaKTHYECKUX 3aHATHA: 2
NePEMCHHBIX IIpakTnyeckoe 3ansaTue Nel?
HaxoxxieHre 4acTHBIX MPOU3BOAHBIX U KCTpeMyMa (DYHKIMH JABYX MEPEMEHHBIX
Tema 10. Coaepxanue y4eOHOro MaTepuaa 8 OK 01
Hurerpaasnoe | 1. JIBoifHbIC HHTETPAJIBI M KX CBOMCTBA OK 05
HCYHCIIeHHe 2. [ToBTOpHBIC MHTETPAJIBI 4
[ INT 3. IlpunoxxeHue TBOMHBIX HHTEIPAJIOB
HECKOJIbKHX B ToM 4nciie NpaKTHYECKUX 3aHATHIL: 4
ACHCTBUTENbHBIX | [IpakTHyeckoe 3ansiTne Nel3
MEPEMCHHBIX WHTerpanbHOE  MCUMCIEHWE, pEUICHWE HMHTErpajgoB. BpluucieHne  IBOMHBIX
HMHTETpaJioB.
IIpakTnueckoe 3ausitue Nel4
BelunciieHue TpOMHBIX MHTErPajioB
Tema 11. Teopuss | Conep:xanue yueOHOro marepuaja 12 OK 01
psa0B 1. Onpenenenue uncnoBoro psiaa. CBONWCTBA PSJIOB OK 05
2. OYHKIIMOHAIBHBIEC TIOCIIEIOBATEIHEHOCTH U PSIBI 4
3. UccnenoBaHue CX0IMMOCTH PSZOB
B ToM 4mciIe NPAKTHYECKUX 3aAHATHIA: 2




IIpakTnyeckoe 3ansaTue Nelb
HccnenoBanne 4YHCIOBBIX PSIOB HA CXOAMMOCTh. Pasnoxenue ¢QyHKIuil B
CTETICHHBIE PSIIbI

CamocTrosiTesibHasi padoTa 00yYarOmMXxcst

HccnenoBanue YHUCIOBBIX PSAJOB Ha CXOAMMOCTh. Pasnoxenune ¢QyHKIMA B 6
CTENIEHHBIC PAJIBI (pEIIeHUE 3a/1a4)
Tema 12. Coaeprxanue yueOHOIro MaTepuaJa 8 OK 01
Oo0bixkHOBeHHBIEe | 1. OOmiee u yacTHOE penieHne quddepeHIMaIbHBIX YpaBHCHHUH OK 05
mupdepenunanbl | 2. JluddepeHnnanbHpie ypaBHEHUsI 2-T0 MOPsIKa 4
bI¢ YPAaBHEHHUA 3. Pemmenne nuddepeHnanbHpIX ypaBHEHHH 2-T0 MOpsSAKa
B ToM yHc/ie IPaKTHYeCKUX 3aHATHIA: 4
IIpakTuyeckoe 3ansaTue Nel6
Pemenue nuddepennmanbHbIX ypaBHeHUH 1-ro nopsaka.
IIpakTuueckoe 3ansaTue Nel7
Pemenue nuddepeHnnaibHbIX YpaBHEHUH 2-To nopsiaka
KoncyabTanumu 4
IIpome:xyTOUHASI ATTECTALUSA 6
Bcero: 106

Jis XapaKTepUCTUKH YPOBHS OCBOCHMS y4eOHOT0 MaTepualla UCIOJIb3YIOTCs Ccelylolue 0003HaueHus:
1 — o3HakOMuUTENbHBIN (y3HAaBaHUE paHEe U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2 — penpoyKTUBHBIN (BBIIIOJIHEHUE A€ATEIILHOCTH 110 00pa3sily, HHCTPYKIIUU WU MO PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJHEHHUE ACATEIBHOCTH, pEIIeHUe MTPOOJIEMHBIX 3aj1a4).




3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLIAHBI

3.1. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHune

HaumenoBanue kadnnera/ 1abopaTopumn

OcnHamenue kabnHera/ 1abopaTopun

Kabuner Ne206

nucuuruHbl. O01eo0pazoBaTeNbHbIe JUCITUTUTMHBIY

«MartemaTuka.

Marematnueckue

KommiekT ydeOHON MeOenu (CTOJIBI, CTYJIbS,
JI0CKa); KOMIIBIOTEp B cOOpe (CHCTeMHBIN 010K
(Intel Celeron 1,8 GHz, 1 Gb), moruTop Philips

193 KK, kmaBuarypa, Mblmb) - 1 T,
JOKaJbHas KOMIIbIOTEpHAsI CeTb,
rpadompoexkrop «Vega n 13110», »skpan
J€MOHCTPAllMOHHbII Ha ImTatuBe — 1 1IT;

Muxkpokanekynsarop 15mt; Crenasi; Habop
MoJeneil 1o CTePEeOMETPHM,  KOMIUIEKT
IUIAKaTOB

3.2. UuopManoHHOe o0ecniedeHne pean3aliu MporpaMmbl

HauMmeHoBaHue
y4eOHOM AMCIMII-
JIMHDI

Y4eOHO-MeTOAMYecKOEe M HHGOPMALIMOHHOE 0O0ecTiedeHue

Buja nznanus

(YyueOHHUK, M
TO U3IAHUSA
yueOHOe nmocooue, €CTO H31aHu,
U31aTeJIbCTBO, T0/1
MeToAUuYecKue
U31aHMS, KOJI-BO
Ha3Banue ABTO ykajatus, cTpaHui /
p NPaKTHKYM U
T AOCTYITHOCTh
1L,
CCBLIKA Ha “Hq)gmfcm"g;ﬂor
UHGpOopMaALMOHHBI pecyp
i pecypc)
EH.01 Danementsl |{OCHOBHAs quTeparypa
BbICILICH Matemaruka. Onementsl |B.B. bapnymkun, | YueOnuk: B 2 1. |[M.: KYPC:

MaTEMaTUKH

BBICIIIEM MaTeMaTHUKH

A.A. IIpokodnes

T. 1

HUH®DPA-M, 2019.
—304¢c.—
(Cpennee
npodeccuoHanbHOe
o0Opa3oBaHue)
https://ibooks.ru/pr
oduct.php?producti
d=360666&routine
=bookshelf

Marematuka. D1eMeEHTHI

BBICILIEHl MaTeMaTUKU

B.B. bapaymkus,
A.A. TIpokodnes

B.B. bapaymkus,
A.A. Tlpokodnen

M.: KYPC:
NH®PA-M, 2018.
— 368 c. —
(Cpennee
npodeccuoHanbHOE
oOpa3oBaHue).
https://ibooks.ru/pr
oduct.php?producti
d=360662&routine
=bookshelf
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https://ibooks.ru/product.php?productid=360666&routine=bookshelf
https://ibooks.ru/product.php?productid=360666&routine=bookshelf
https://ibooks.ru/product.php?productid=360666&routine=bookshelf
https://ibooks.ru/product.php?productid=360666&routine=bookshelf

JlononHuTENbHAS TUTEPATYypa

MaremaTtuka. N.A. KoueTkosa, [IpakTukym Mumnck : PUTIO,
JK.U. Tumoniko, 2018.-503 ¢
C.JI. Cenesenn https://ibooks.ru/re
ading.php?producti
d=361798

HHTtepHeT-pecypcesl

http://mathprofi.ru/ WurepHer
http://pstu.ru/titlel/faculties/fpmm/?sou
rces=1&cid=66
http://www.openclass.ru/node/264162
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https://ibooks.ru/reading.php?productid=361798
https://ibooks.ru/reading.php?productid=361798
https://ibooks.ru/reading.php?productid=361798
http://mathprofi.ru/
http://pstu.ru/title1/faculties/fpmm/?sources=1&cid=66
http://pstu.ru/title1/faculties/fpmm/?sources=1&cid=66
http://www.openclass.ru/node/264162

4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

TACIHATLITAHBI

Pe3yabTarhbl 00yueHust

Kpurepum onenku

DopMbI U METO/IbI
OLIEHKH

3HaHUSA:

- OCHOBBI MAaTEMaTHYECKOIO
aHaJIM3a, JUHEHHON anreOpsl u
AQHAJIMTUYECKON TEOMETPHH;

- OCHOBBI Ju(HepeHInaIbHOTO
¥ UHTETPAILHOTO HCUHCIICHHS;

- OCHOBBI TEOPUH KOMILJICKCHBIX
qHCen

YMeHus:
- BBINIOJIHATH OIEpalid  Haj
MaTpUIlaMU U PelIaTh CUCTEMBbI
JUHEHHBIX YpaBHEHMUIA;
- pematb 3a7a4yM, HUCIOJIb3Ys
YpaBHEHUS MPSIMBIX U KPUBBIX

BTOPOTO mopsiiKa Ha
IUIOCKOCTH;

- IPUMEHSATh METObI
muddepeHIMaTbHOTO U

MHTETPAIbHOTO UCYUCIICHUS;
- pemath auddepeHuaIbHbIe
YpaBHEHUS;
- MIOJIL30BATHCS TTOHSITHIMHU
TEOPUHU KOMIUIEKCHBIX YHCEN

«OTIUYHOY - TEOPETUUYECKOE
coziepKaHue Kypca OCBOSHO
MOJTHOCTHIO, 0€3 IP0oOeIoB, yMEHUS
copMHUpOBaHBI, Bce
MPEyCMOTPEHHBIE IPOTPAMMOA
y4eOHbIe 3aJaHNs BHITIOIHECHBI,
Ka4yeCTBO UX BBIIIOJHEHHUS OLIEHEHO
BBICOKO.

«X0po1I0» - TEOPETUIECKOE
coziep’KaHue Kypca OCBOSHO
MTOJIHOCTBIO, 0e3 MpoOesoB,
HEKOTOPBbIE YMEHHSI CHOPMHUPOBAHBI
HEI0CTaTOYHO, BCE
IPEAYCMOTPEHHBIE POrPaMMO
y4ueOHbIE 3aJaHHS BBITIOJTHEHBI,
HEKOTOPbIC BUBI 3aJaHUI
BBITTOJIHEHBI C OIIMOKaMH.

«Y IOBIIETBOPUTEIHHOY -
TEOPETUYECKOE CO/IepIKaHue Kypca
OCBOEHO YaCTHYHO, HO TIPOOEIIBI HE
HOCSAT CYIIECTBEHHOTO XapakTepa,
HE00X0/AMMBbIe YMEHUsI paboThI ¢
OCBOCHHBIM MaTEpHAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX
porpamMmoii 00y4eHust yueOHbIX
3aJJaHHIi BHIITOJIHEHO, HEKOTOPBIE M3
BBINOJIHEHHBIX 33JJaHUH coJiepKar
OIIUOKH.

«HeynoBneTBOpUTEIBHO -
TEOPETUYECKOE CO/IepIKaHue Kypca
HE OCBOEHO, HE00XO/IMMBbIE YMEHUS
He chopMUPOBaHBI, BHITTOTHEHHEIC
yueOHbI€ 3aJJaHUs coJepxkKaTt rpyobie
OIMOKHU

Tekymui KOHTPOJIb B
dbopwme:

- YCTHOTO OTIpOCa,

- HaOJIFOIEHYE 3a
BBITIOJTHEHUEM
MIPAKTUYECKOTO
3aJaHHs
(1esATenbHOCTHIO
oOyuaroIerocs);

- OIICHKA BBIMOJIHEHHS
MIPAKTUIECKOTO
3amanus (paboThl).
IIpomexxyrounas
aTttecraius B hopme
9K3aMeHa
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Kommerenmmun ®I'"OC CIIO:
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I. IMacmopr ¢oHIa OLIEHOYHBIX CPEICTB

®onx oueHouyHbIX cpeacTtB (najgee - MOC) npenHasHauyeH s KOHTPOJS U OLEHKU
00pa3oBaTeNbHBIX JAOCTHIKEHUNH OOYy4alolUXCs, OCBOMBIIMX padOdyl0 MNporpamMmy y4eOHOU
OUCLIUIUIMHBEL  «ODneMeHTa BbIciiell Marematukn». DOOC BriIOYaeT KOMIIETEHTHOCTHO-
OIICHOYHBIE MaTEePHAIBI JIJIS1 TPOBEACHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U MMPOMEKYTOUHON
aTTeCTalluU.

1.1. Pe3yJ’IbTaTLI OCBOCHHUHA y‘leﬁHOﬁ AUCHUINIJINHBI, TOAJIC/KAINUE IMTPOBEPKE

Pe3ysabTarnl 00yyeHus
(ocBoeHHbIe yMeHHs (YY), ycBoeHHbIe 3HaHus (3))

3 1 - OCHOBBI MaTEMaTHYECKOTO aHAJIN3a, JUHEHHOMN aireOpbl M aHAJTUTHYECKOM Tr€OMETPUHU

3 2 - ocHOBHI (D PepeHITNATBHOTO U HHTETPATLHOTO UCYUCIICHUS

3 3 - OCHOBBI TEOPUH KOMIUIEKCHBIX YHCEN

V 1 - BBINOIHATE Oorcpanv Haa MaTpulaMu 1 pCliaTb CUCTCMbI JIMHEUHBIX ypaBHCHI/Iﬁ

Y 2 - pewars 3adaud, HCIONb3ys YPaBHEHUS MpPSIMBIX U KPUBBIX BTOPOrO MOpSAKa Ha
IIJIOCKOCTH

VY 3 - npuMeHsATh MeTOIbI TG HEPCHIMATHLHOTO U HHTETPATLHOTO UCUHCIICHUS

VY 4 - pemiate quddepeHnnanbHble ypaBHEHUS

V 5 - moIb30BaThCS MOHATHAMU TCOPHUU KOMIIJICKCHBIX YHUCCJI

KoneuHble pe3yJibTaTbl 0CBOCHHUSI Y4eOHOI JMCHUIIIMHBI ABJISIOTCA PecypcoM JIf
¢popmupoBanus 00mmx (OK) B coorBerctBun ¢ PI'OC CIIO cnenuaJbHOCTH.

OK 01. Boibupare cmocoObl pemeHUs 3aaad  Npo(ecCHOHAIBHOW IeSTEIbHOCTH,
HIPUMEHUTEIBHO K Pa3JIMUHBIM KOHTEKCTaM.

OK 05. OcyuiecTBiaTh YyCTHYIO U MHCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYyIapCTBEHHOM
A3BIKE C YUETOM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

II. ConepxareibHO-KOMIETEHTHOCTHAS MATPHUIIA OLIEHOYHBIX CPEJCTB.
Konudukarop oueHOYHBIX CPeACTB

DOYyHKIMOHAIbHBIN
NPU3HAK
OLICHOYHOI0 CpeAcTBA (THII
KOHTPOJILHOTO 3a1aHM )

Metoa/¢popma KOHTPOJISI

CobecenoBanue YcTHBIN onpoc

3aganus I

. [IncemenHas npoBepka, dK3aMeH
CaMOCTOSITEJIbHOM PabOTHI

[TpakTueckue 3a1anus [IpakTrueckue 3aHATHS

1. Cucrema oueHkH 00pa3oBaTebHBIX JOCTHKEHUH 00ydarommxcst
OrneHKa WHAMBHUYATBHBIX 00pa30BaTEeNbHBIX TOCTH)KEHUH 110 pe3ysbTaTaM TeKYyIIero KOH-
TPOJIA YCIIEBAEMOCTH M TPOMEXKYTOYHOM aTTeCTallud MPOM3BOJUTCS B COOTBETCTBUU C
YHHUBEpCaIbHON MIKaNOH (Tabiuma).

IIpouent KayecTBeHHasi onieHka
pe3yJIbTATUBHOCTH HHAUBUIYAJBHBIX 00pPa30BaTe/bHbIX
(mpaBUJIBHBIX OTBETOB) JOCTHIKEHU I

0aJ171 (0TMETKA) BepO0aIbHBII aHAJIOT
90 - 100 5 OTJIINY
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HO
80 -89 4 XOpOIl
0
70-79 3 YIOBJIETBOPUTEIb
HO
MeHee 70 2 HEYZOBJIIETBOPUTE
JBHO

Kputepun o1ieHKH 0TBETOB B X0/1€ YCTHOI'O 0IIpoca
OreHMBaETCsI MPABIIILHOCTH OTBETAa 00YUAIOIIEroCsl Ha OJIMH M3 MPUBEICHHBIX

BOMPOCOB. [Ipr 3TOM BBICTABISAIOTCS CIEIYIOIINE OLEHKH:

«OTJIMYHOY» BBICTABIISICTCS MPHU COOTIOACHUY CIICIYIOIIUX YCIOBHU:
- TIOJHO pacKpbUl coAep)KaHWE MaTepuasa B oObeMe, MPEeNyCMOTPEHHOM IPOrpaMMOi,
COJICpKaHUEM JICKITUU U yIeOHUKOM;
- M3JI0KWI MaTepHrall TPaMOTHBIM SI3BIKOM B OIPEICICHHON JIOTUYECKON IMOCIIEI0BATEILHOCTH,
TOYHO UCTIONB3YS CIICIUAIN3UPOBAHHYIO TEPMUHOJIOTHIO U CUMBOJIHKY;
- IMOKasaJl YMCHHUC HIINIIOCTPHUPOBATH TCOPCTUUCCKHUE ITOJOKCHHA KOHKPCTHBIMHU HPpHUMEpaMu,
NPUMEHSTh UX B HOBOM CUTYaIIUU MPH BBITIOJHEHUH MIPAKTHYECKOTO 3aIaHuUs;
- TPOJACMOHCTPHUPOBA  YCBOCHHE paHeEe HM3YYCHHBIX  COIMYTCTBYIOIIUX  BOIPOCOB,
c(OPMHUPOBAHHOCTH ¥ YCTOHYMBOCTD UCIIOJIb3YEMbIX ITPH OTBETE YMCHHUI U HaBBIKOB;
- OTBEYAJl CAMOCTOSITENIFHO 0€3 HaBOASAIINX BOIIPOCOB IperoiaBaTensi. Bo3MokHbI o1Ha-/1BE
HETOYHOCTH TIPU OCBEIICHUHN BTOPOCTEIICHHBIX BOIIPOCOB MJIH B BBIKJIAIKaX, KOTOPHIC
00yYaromuncs JIETKO UCTIPaBIII TI0 3aMEUaHUIO TPETI0aBaTEIs.

«Xopo1Io» - OTBET yJIOBJIETBOPSIET B OCHOBHOM TPEOOBaHHSIM Ha OICHKY «5», HO IPU

3TOM UMEET OJIMH M3 HEJIOCTATKOB:

- B MBJIOKEHUM JIONYIICHbI HEOOJbIME MpoOeNbl, HE WCKA3WUBIIME JIOTUYECKOTO U
MH(OPMALIMOHHOTO COJIEP’KaHUS OTBETA;
- JIOTMYIIEHbl OJWH-JBA HEJOYeTa TMPU OCBEIIEHWH OCHOBHOTO COJEpXKaHUS OTBETa,
UCTIpaBJICHHBIE TI0 3aMEUaHHIO MPETIOIaBaTENs;
- JIOTYIIEHBI OIMOKa WK OoJiee IBYX HEIOUETOB MPU OCBEIIEHWH BTOPOCTETIEHHBIX BOIPOCOB
HJIM B BBIKJIAAKaXx, JICTKO UCIIPABJICHHBIC 110 3aMCUYAHUTIO IPCIIOAaBaTCIIA.

«Y10BJIETBOPHUTEJIBHO» BBICTABIISETCS MPU COONIOCHUN CIETYIOIINUX YCIOBHIA:
- HETMOJHO WJIM HENOCJIENOBATEIBHO PACKPBITO COJEpKaHWE MaTepHala, HO TOKa3aHo oOriee
MOHMMAaHHUE BOMPOCA U MPOJEMOHCTPUPOBAHBI YMEHHUS, JOCTATOYHBIC MJsl JajbHEHIIero
YCBOCHUA TMPOrpaMMHOro Marc€puajia, HUMCINUCH 3aTPYJHCHUA MWW JOIMYUICHBI OIIMOKU B
OTIpe/ieIeHUU TOHSATHH, MCIONB30BAaHUU TEPMHUHOJOTUU M BBIKJIAQJKaX, HCIPABICHHbBIE IOCIE
HECKOJIbKUX HABOJISAIINX BOIIPOCOB MPEIO1aBaATENS;
- oOyJaroluiicss He CIpaBUJICS C MPUMEHEHUEM TEOPUU B HOBOW CUTYAIlMU MPHU BHIOTHEHUH
MPAKTUYCCKOr'o 3alaHusl, HO BBIIIOJIHHWII 3aJIaHUA 00s13aTeIBLHOTO YPOBHA CJIOKHOCTH IO I[aHHOI\/’I
TEME;
- IpHU 3HAHHUU TCOPCTUUCCKOro Marc€pHajia BBIABJICHA HEAO0CTATOYHAA C(l)OpMI/IpOBaHHOCTB
OCHOBHBIX YMEHUI U HABBIKOB.

«HeynoBJIeTBOPUTEIBHO» BHICTABIISACTCS IPU COOTFOCHUN CIICTYIOIINX YCIIOBHIA:

- HE PACKPHITO OCHOBHOE COJIEpKaHHE YUeOHOTO MaTepHana;
- O0Hapy>X€HO HE3HAHWE WJIM HETMOHWMAaHHE O0ydJaromuMmcs OOJbINel min HamboJiee BaKHOU
4acTu y4eOHOro MaTepuana;
- JOIIyHICHBI OIIUOKHA B OMpeCaACIICHNHU HOHHTHf/i, IIpU HMCIOJB30BAHUHU TCPMUHOJOTUHU W HHBIX
BBIKJIQJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIIUX BOIIPOCOB MPEIOIaBaTENs;
- oOyuwaromuiicss OOHApYXWJI TIOJTHOE€ HE3HAaHHWE W HEMOHWMaHHE HW3Yy4aeMoro Yy4eOHOTro
MaTepuana UId HE CMOT OTBETHUTh HM Ha OJIMH M3 TOCTaBICHHBIX BOMPOCOB MO H3y4aeMOMY
MaTepuany.

18



Kputepun o1ieHKH BBINOJHEHHOT0 MPAKTHYECKOT0 3a1aHus (IMCbMEHHbII KOHTPOJIb)
Ouenka 5 craButcs 3a paboTy, BBIITOJIHEHHYIO MOJHOCTHIO 0€3 OMMOOK U HEAOUYETOB.
Ouenka 4 craBuTCs 32 padOTy, BBIMOJTHEHHYIO MOJIHOCTHIO, HO MPH HAJMYMHA B HEH HE

OoJiee 0THOM HErpyOOi OITMOKK U OJTHOTO HeouéTa, He Oojiee TPEX HEeJ0UETOB.

Ounenka 3 craBuTCs, €ciaM OOYJarOIIUIiCs MPaBUIBHO BBHINOJHWI HE MeHee 2/3 Bceit
paboTHl WK OMYCTHIJI HE OoJiee OHOM rpy0oil OomMOKH M ABYX HEIOYETOB, HE Oosiee OJHOU
rpy0oii u onHOW He TpyOol ommOKu, He Oojee TPEX HErpyObIX OMIMOOK, OJHON HErpyooi
OIMOKHU ¥ TPEX HETOUYETOB, MPU HATUYUH YETHIPEX -TIATH HEJO0UETOB.

Ouenka 2 CTaBUTCS, €CIIH YUCIIO OMNOOK U HEJTOUETOB MPEBBICHIIO HOPMY JUIS OLICHKH 3
WJIM TIPABWIIBHO BBITTOJIHEHO MeHee 2/3 Bceil paboThI.

Ouenka 1 craBuTCs, €ciii 00y4aroUIUicss COBCEM HE BBITIOJIHUII HU OJHOTO 3a/IaHMUSL.

Kputepuu o1ieHKH B X0/1€ IK3aMeHAa

B ocHoBe olieHKHM TpH clladye dK3aMeHa JISKUT narudamipHas cuctema (5 (otnuvHO), 4
(xopor10), 3 (yAOBIETBOPUTEIHHO), 2 (HEYAOBIETBOPUTEIHHO)).

OTBeT OlleHUBAETCSl HA «OTJMYHO», €CIIM O0yYaIOUIUIICS NCYEePIBIBAIOIIE, TTOCIeI0Ba-
TEJIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO H3JaraeT MaTepuayl [0 BompocaM Ouiera, He
3aTPYyIQHSETCS C OTBETOM IPHU BUIOW3MEHEHUHU 3aJaHUsl, CBOOOJHO CIPABISETCS C PElIeHHuEM
MPaKTUYECKHX 3a/1a4 U CIOCOOEH 000CHOBATh MPUHSTHIC PEIICHUs, HE IOMYCKaeT OMMOOK.

OTBeT OLEHUBAaeTCS Ha «XOPOLIO», €CIM OOyUYaOUIMCs TBEPAO 3HAET MPOTPAMMHBIN
MaTtepuai, TPaMOTHO M IO CYIIECTBY €r0 M3Jlaraet, He JOIMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH
IpU OTBETAaX, yMEEeT I'PaMOTHO NPUMEHSTh TEOPETUYECKHE 3HAHMUS Ha TMPAKTHUKE, a TakKke
BJIaJICET HEOOXOMMBIMU HAaBBIKAMH PEIICHUS MPAKTUICCKUX 33]1a4.

OTBeT OLIeHUBAETCSl HA «YAOBJIETBOPUTEIbHO», €CITU O0YYAIOMIMICS OCBOWI TOJIBKO
OCHOBHOM Marepuaj, OJHAKO HE 3HAeT OTIEIbHBIX JeTalied, JIOMyCKAaeT HETOYHOCTH U
HEKOPpEKTHbIE (OPMYIUPOBKH, HApYIIAeT IOCIEI0BATENLHOCTh B HM3JIOXKEHHH Marepualia u
WCTIBITBIBACT 3aTPYIHCHUS TIPH BBHITIOJTHEHUH MPAKTUICCKUX 3aIaHUH.

OTBeT OlLlEHMBAaeTCS HA «HEYIAO0BJIETBOPHUTEIBLHO», €CITU OOYUYaIOIIUICS HE PaCKPBLI
OCHOBHO€ COJIepKaHUE MarTepuasna, JIOMYyCKaeT CYIIECTBEHHbIE OIIMOKHA, C OOJBIITUMHU
3aTpyIHEHUSMU BBIMOIHSIET IPAKTUYECKHE 3a/1aHUS.

IV. BaHk KOMIETEHTHOCTHO-OLEHOYHBIX MATEPHAJIOB VIl OLEHKH YCBOCHHUS
Y4eOHOil JMCIHUIIJIMHBI 10 04HOH (hopme 00yueHust

4.1 SBAJJAHUSA JJIAA TEKYIHETI'O KOHTPOJISA

4.1.1 IPAKTHYECKUE 3AHATHE

INPAKTUYECKOE 3AHSATHE Nel no teme 1 (AyauTopHas caMOCTOsITeNIbHAs padoTa).
3aganue: BeimonaHeHue ACMCTBHUII HajJ MaTpHUIIAMU, HaXOXKJIEHUE OMpelenuTese u oOpaTHON
MAaTpUIIbI.

1. Haititu MaTpPHIBI A", C=A4+8B u D=A-B, eclu
4 5 14 2 10 4
a) A={2 0 8|, B=|-1 5 2|
511 0 -4 0 -1
06 -12 35 -02 14 -1
0) A= , B=
-03 16 O 21 23 -5
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1 2 0 4
0 0O
51 0 4
2. Berauciuts OIpeAeInTENN MaTpul: A=l1 2 5|, B= 110 1/
8 1 1
37 0 8
R N N N R
C=|2 3 4|,D= ,F=0 0 -5
5 2 4 4
0 4 1 05 1 4
2 3 6

3.Haiitu o6parnyro Marpuiyy A s marpunsl  A. IIpoBEpUTL TIPAaBUIILHOCTD
BBIUUCIICHUS] 0OpaTHOW MaTpUILIbI.

12 4 -1 3 5 4 5 0
a) A=|1 0 0[,6) A=| 0 2 1,8 4= 1 1
8 31 3 6 2 6 -2 3

IMPAKTUYECKOE 3AHATHUE Ne2 no teme 2 (AyauTopHasi caMOCTOATENIbHAs paboTa).
3ananmue: Pemenue cuctem no TuHEHHON anredpe.

1. Pewuts CUCTEMBI JIMHENHBIX YpaBHEHUH MaTpUYHbIM METOIOM:
X, +2X, + X, =8, 2X, +2X, —X; =0,
a) 1— 2% +3X, —3%X; =5, 0) 1 3%, +4x,+6=0,
3%, —4X, +5x, =10; X + X =1,

2X, —3X, — X, +6=0,
B) 13X, +4X, +3X;, +5=0,
X, +X,+ X% +2=0.

2. PemmTh cucTeMbl TMHEHHBIX ypaBHEHUI MeTonoM Kpamepa:

X, +2X, +3X; =5, 3% +X,+6=0,
a) 42X =X, —X; =1, 0) 7 X —2X,—X; =5,
X, +3X, + 4X; = 6; 3%, +4X, — 2%, =13;

X, + 2X, + 3%, + 4X, =5,
2X + X, + 2%, + 3%, =1,
3X, +2X, + X3 + 2%, =1,

4%, 43X, + 2%, + X, = =5.

3. PemmTh cucTeMbl TMHEWHBIX ypaBHEHUH MeToioM ["aycca:
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X, +2X, +3X; =6, 3%, — 2%, +3%X; — X, =0,
a) 12X +3X, —X; =4, 0) 1 3X, —2X, — X, + X, =0,
3%, + X, —4X, =0; X, — X, + 2%, +5X, =0;

2% 43X, = X +9X, =7,
3X, +5X, + 2x, +12x, = -1,
— X, + 3%, — X, =8,

3%, +6X, + X; +17%, = —6.

2X + X, + X + X, =1,
B) ¢ X, —X;+2X, =2, r)
2X, +2X, +3X, =3;

MNPAKTUYECKOE 3AHSTHE Ne3 no teme 3 (AyauTopHas caMOCTOSITeNIbHAs padoTa).
3ananme: Pemenue 3a1a4 BEKTOPHOU anreOphl.

1. Janst Touku A(1, (1012, 0), B(0J2, 3, [11), BexTOp a 00 {0, 1, 2}. Haiitu:
a. KOOPJHMHATHI BEKTOPA ABu MIPOTHUBOIIOJIOKHOTO BEKTOPA;
0. MOJIyJIU BEKTOPOB AB u BA;
B. HaIpaBJISIIOIIME KOCHHYCHI BEKTOpa AB;
r

KOOpAMHATHI ToukH C, ¢ KOTOPOil COBMAAaeT KOHEIl BEKTOpA @, eCIIM ero Hadalo
COBIIAJIAET C TOUKOH B.
2. Moxer 1M BEKTOp COCTaBJIATh C KOOPIUMHATHBIMH OCSMH YIJIBL:
a. JO0O0450, 000M350,00 006000,
6. JOOomsog, oo oo3eno

3. Jlan Mozayne BekTopa |a| = 3 M yIIbI, KOTOpblE 3TOT BEKTOpP COCTaBISIET C OCSMHU

xoopaunar [ 00450, 0000600, 00 0012000. Haditn npoekuuu BekTopa @ Ha
KOOPZMHATHBIE OCH.

-

4. Tlo maHHBIM BeKTOpaM a, b ¥ C MOCTPOUTH BEKTOPBI:

a. a+b 1 —al2 b
5. - . 2 p ~ N lf
B. -a-b x. 2b—al?2

+bh +c

Q|

T.

5. BexTopsl ayb obpazytor yrom 120°, |5| =3, |5 |=5 . Beranciurs:

a. |a—b|
6. |a+b|
6. JlaHbI BEKTOPHI a{3, -2, 6}, b{-2, 1, 0}. Haiiru:
a a+i T
6. a-b e. |a+b]
B. -2 x. |b/2-2a|
r. b/2 3. HANpaBJSIOIIE KOCHHYCHI BEKTOPOB a 1 b/2 -2a

7. TIpoBepuTh KOITHHEAPHOCTH BekTopoB 8 ={2, -6, -8} u b ={-1, 3, 4}. YcTaHOBHTH, KaKoii
U3 HUX JJTHHHEE JIPYroro W BO CKOJBKO pa3, KaK OHHM HAINPaBJICHBI — B OJHY WU B
HPOTUBOIIOIOKHBIE CTOPOHBI.

8. Haubl Bektopwl a=2i-3j+k, b=j-k, c=-i , mpencraBieHHbpic B BHIC PA3IOKEHHS 10
6asucy |, j, K. 3anmcarp kaxaplii M3 BEKTOPOB B KOOPAWHATHOH (hopme.
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9. Hamsr BexTope a={1, 2, 1/ 2}, b={0,-1, 2}, c={1, 0, 0}, d={0, 0,-1}. Haiitu pasnoxenue
Ka)KJIOTO U3 3TUX BEKTOPOB 10 KOOPJMHATHOMY Oaswucy I, j, K.
10. Taner Bekroper a;={-4, 0}, a,={0, 2}, az={4, 1} na muockoctu. Kakme u3 Hux
napauIebHbl KOOPIUHATHBIM 0CSM?
11. Tansr BexTOphl B mpoctpancte bi={-2, 0, 0}, b,={0, 4, 0}, bs={4, 0, 1}, b,={0, 1, 3}.
Kakue u3 HUX MapajieabHbl KOOPAWHATHBIM OCSIM U KOOPAMHATHBIM IJIOCKOCTSIM?
12. Ha mioCcKoCTH JaHbl TPH Bektopa a={3, -2}, p={-2, 1}, q={7, -4}. Haiu
pasiioKeHHe BEKTOopa a 1o 6aszucy p, (.
13. MOXXHO 7M1 Pa3IoKHUTh KaKIbld M3 cieayromux BekropoB a={1, -15}, b={-1,15},c={3,
4}, mpuHMMas B KadecTBe 0Oa3mca JBa OCTAJbHBIX?
14. Tansr Tpu Bexktopa p={3, -2, 4}, q={-2, 1, 3}, r={7, -4, 1}. PaccmarpuBas #HX Kak
0a3uCHbIC, HAUTH pasziiokeHue BekTopa a={25, -15, 14} stomy 6azucy.
15. Yro BeIpaxkaroT co00M MpeICTaBICHHbIC HIDKE MPOU3BEACHHUS: YHCIIO0 HIIH BEKTOP?
a. a(bc) r. ((axb)-c)d;
0. (ab)c n. (((ab)-c)d)m
B. a(b x (cvy)),rney— ducno;

16. Mans1 Bexroper a={-1, 0, -3}, b={4, -3, 2}, c={0, -1, 0}. Haiiru:
a. ab, |ab| r. (axb)xc, |(axb)xc|
0. axb, |axb| o. ax(bxc), |ax(bxc)|
B. (a,b,c), |(a,b,c)|
17. Hausr Bextopsr a={-1, 0, -3}, b={4, -3, 2}, c={0, -1, 0}. Haiitu:
a. (2a-b)-c;
0. cx(2ab),
B. (c, (2a-b), a).
18. Hans1 Bextopwr a={-1, 0, -3}, b ={4, -3, 2}, ¢ ={0, -1, 0}.
a. HAWTH yroj MEKIy BEKTOPaMH a H b.
0. TPOBEPHTH, KOJUTMHEAPHBI JIK BEKTOPHI ¢ U a Xb .
B. TPOBEPHUTH, MEPIEHANKYIAPHBI U BEKTOPHI, B Cllyyae OTPHIIATEIBHOTO OTBETA

HaAWTH yroJt MEKTY yKa3aHHBIMH BEKTOPAMH:
1) a u ¢
2) axbuc

r. IlpoBepuTh, KOMIUIAaHAPHBI JIK BEKTOPHI, B ciydae OTpHIIATETHLHOTO OTBETA
yKa3aTh, KaKyl TPOHKY OHH 00pasyroT: JIEBYIO WIIH IIPABYIO:
1) a, b u c;
2)a, axbwu (axb)xc.

19. Haumwr Touku A(-1, 0, 3), B(0, 0, -2), C(4, 3, 2), D(0, 1, -2).

a. JlexxaTr v OHU B OTHOM IIJIOCKOCTH?

6. Haiitu muomans mapanienorpaMma, mocTpoeHHoro Ha BekTopax AB u AC.

B. Haiitu momans tpeyroiapauka ABC, BbicoTy hg 3TOoro TtpeyronbHuKa,
MIPOBEJICHHYIO U3 BEPIINHBI B, 1 BHEIIHUI yroj IpH BepluuHe 4.

r. obwseM mapamenenunena V,q.o, , HocTpoeHHoro Ha Bekropax AB, AC, AD u ero
BbIcOTY Hp, TpoBeneHHy10 13 BepmnHbI D;

a. oobem mupamuasl ABCD (V).

MNPAKTUYECKOE 3AHSTHUE Ned4 no teme 4 (AyauTopHasi caMOCTOSITENIbHAs paboTa).
3aganue: Pemenue 3amau 1o aHanmuTHYecKo reomerpuu. lIpsmas Ha TMIIOCKOCTH U B
MIPOCTPAHCTBE B 33J1a4ax. KpuBbIe BTOPOTO MOpsIKa B 3a/1a4ax.

1. Hanbt Touku P(1;-2) u Q(4;0). CocraButh ypaBHeHue npsimoit PQ.
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2. CocraButh ypaBHEHHUE PSMOi Lo, MIPOXO/ISIIICH yepes TOUKY
P(4;-2) napannensto npsimoit Li: X-4y+7=0

3. CocraBuTh ypaBHEeHHE npsiMont L2 , mpoxonsieii yepe3

4, touky N(4;-2) nepnenaukyssipao mpsmoit L1 : 4x 103y (105 C100.

5. CocraBUTh ypaBHEHHE CEPEAMHHOIO IMEPHEeHAuKyIsapa K orpesky PQ, rme P(2;5),
Q(-4:3).

6. Haiitu npoekmuto Touku P(2;3) Ha npsmyro L: 2x-y+1=0

7. Haiitu ocTpsriii yromn ¢ mexay npsameiMu: X-y+2=0 n 2X+3y-37=0

8. Haiitn paccTosiHue MEXITY JIBYMSI napayuieIbHBIMH MPSIMBIMHU:
L1:X-2y-1=0 u L,:2x-4y+3=0

9. CocraBuTh ypaBHEHHE IUTOCKOCTH, mpoxomsmieii deped Toukm N(1;2;0), L(-1;1;1),
K(-2;3;1)

10. CocTaBuTh ypaBHEHUE IIJIOCKOCTH, Hpoxozsiei yepe3 Touky M(1;2;3) nmapaiienbHo

mockoctH Py 3X-y+4z-2=0

11.  Haiftu ocTpblii yroa MeXAy MIOCKOCTsIMH P1: X+2y-52-12=0 u P1:3X-y+z-7=0

12. Haiitu BeicOTYy Terparnpa ABCD, omymieHHyo u3 BepumuHbl D Ha rpanp ABC, ecnu
A(2;1;3), B(-1;0;2), C(1;1;0), D(4;1;-3).

13. CocraBuTh KaHOHMYECKHE, OOLIME U IapaMeTPUUYECKHE ypPaBHEHHUS NPAMOI,
npoxoasmiei yepes Touku P(1;2;-5) u Q(-2;2;0).
14.  IlpuBecTu K KaHOHHYECKOMY BUIY NPAMYIO, 3aJaHHYI0 OOILMMHU YpaBHEHUSIMH: 2X-
y+3z-1=0 u x+4z+2=0
15. CocraBUTh KaHOHMYECKHE ypaBHEHHS MNPSAMO, mpoxopsiied depe3 Touky P(2;4;0)
o x—1 ¥ =
napajelbHo mpsiMoil —— = T = —.
16.  OmnpenenuTh B3aMMHOE PACHOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE, €CITU
x—1 ¥+l = x »—1 =+3
i L —_ = — Lﬂ— e —
17 1, 1 e 1
o o x-1 w2 _ =
18. Haiitu yrom mexnay npsimoit Ly: — = === — 1 mwiockocTsio 2x-y+4z+5=0.
19. CocTaBUTh KaHOHHMYECKOE, MapaMeTpuieckoe U oOmiee ypaBHeHHE NpsAMoil L,
npoxozsieii uepe3 Touky MO (3; 2; -1) u mapamiensHoli BekTopy a (2; -1; 5) .
20. 3amucarb KaHOHHUYECKOe " napaMeTpu9ecKoe YpaBHEHHSI PSIMOM
{Ex—Ey—l-z-I-S =0
xty—z=10
x=—-2t+1
o x=1_ y+1l _ =
21. Hatiti yroi mexay npssMbiMu Ly: — = a1z _eMlzy y=t—2
z=t—1
22. BBISICHUTR Kakyl0 JIMHUIO Ha IUIOCKOCTH OITUCHIBACT ypaBHEHHE, YKa3zaTh LEHTP

(BepIIMHY), TOTyOCH (pauyc, mapaMeTp)
a.3x*—6x+2v*+8y+5=0

b.4x?+ 16x—5y? — 10y +31=0
cCxl+4x—4y—16=0
dx=-1+>/—y*+4y+5

1 e ]
ex=—-1—=yy-+4

ffy=—3—+x-2
o o x-1 yi+2 _ =
18. Haiitu yron mexny npsimoit Ly: — = —= = =~ 1 miockocteio 2x-y+4z+5=0.
19. CocTaBUTh KaHOHHMYECKOE, MapaMeTpuueckoe U oluiee ypaBHeHHE mpsaMoil L,

npoxosiiei gyepe3 Touky MO (3; 2; -1) u mapasutenbHOi#t BekTopy a (2; -1; 5) .
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20. 3anucarb KaHOHUYECKOE 5 rapaMeTpuyecKkoe YpaBHEHHUA psAMOI
{Ex—E}r—i-z-I-B =0

X+ty—z=10
x=-2t4+1
o x-1 __ wy+1l _ =z
21. Haiit yron mexay npsimeivu Ly: — = ——=—nl,y y =t—2
z=t—1
22. BbIsiICHUTh Kakylo JIMHHIO Ha IUIOCKOCTH OIMCBHIBAET ypaBHEHHUE, YKa3aTh LEHTP

BCPIIHHY ), IIOJIYOCH (paguycC, napaMeT
PUIMHY lyocu (paauyc, mapamerp
a. 3x"—6x+2y"+8y+5=0
b. 4x*+ 16x—5y* —10y +31=10
C. x*+4x—4y—16=0
_ 2
d x=-1+-y-y*+4y+5

1 —= 7 .

e. x=—-1—=y*+4
f. v=—3—+x-2

MMPAKTUYECKOE 3AHATHUE NeS no teme S(AynuTopHasi camMOCTOsSITeTIbHAs paboTa).
3ananue: Penienne 3a/1a4 ¢ KOMIUIEKCHBIMU YnciIaMu. JIeHCTBYS HAJl KOMIUIEKCHBIMU YHCIIAMH.

o Z -
1. Haiitu Rez1 Imz ||, ar9Z y 7 KOMILIEKCHBIX YHCEl. N3o0pa3uth 3TH uncna Ha
KOMIIIIEKCHOM INIOCKOCTH.

B) Z=1,

5 2, =3+5i 22=2+3i,z3:l+2i.Haﬁm

®zy+&2+zg

6) 4% %,
B) (22 - 21)/ Z; ;

r) 12122}/23_

INMPAKTUYECKOE 3AHATHUE Ne6 no teme 5 (AyauTopHasi caMoCTOsATeNbHAas padoTa).
3ananme: [lelicTBusA HaJ KOMIUIEKCHBIMM YHWCIIAMH, 3alIMCAHHBIMH B TPUTOHOMETPUYECKON H

MoKa3aTenbHON (opMme.
1. TlpencraBuTh B TPUTOHOMETPUUECKOHN (OpME KOMIUIEKCHBIE YUCIIA:

a)Z=2+2;
6)2:\/§+3i;
5)Z=2V3-2i.
r)2:5—3i_

2. TlpencraBuTh B TPUTOHOMETPUYECKOW (hopme duciia z; =1+i : 2y = V3+i u % =1+ I\/§,

3 Zl /(ZZ Z3 )
a 3aT€M HauTHU KOMIIJICKCHOEC YUCJIO
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INMPAKTUYECKOE 3AHATHUE Ne7 no teme 6 (AynuTopHas camoCTOsiTeNIbHas paboTa).
3aganue: Brruncienue

IHNPAKTUYECKOE 3AHSATHE Ne8 no teme 6 (AyauTopHasi caMOCTOSITeNIbHas padoTa).
3aganue: VccrnenoBanue QyHKIUN HA HEIPEPHIBHOCTD.

1.

npe
npe
1. Iim
x—1
2. lim
X—00
3. lim
X——
4. |im
X—0

5. 1lim 7 5
x—o IXT 4+ 2X° +X+1

X' +x3—2x+6

6. lim
x>0 2x3 —x? —x+15

neos.Haiitu

nen QyHKITAN:

2x> —3x-5
X+1

7x% +8x+1

7x3 +15x% +9x —1

X’ -4

lim —
x>-23X° +10X +8

10.

11.
12.

13.

14.

. X>-5x+6
lim X —2X*2
x>2 X* —3X+2

. 3—4Xx+9
im ———

x—0 X

lim (x—v/x* —3)

X—0

. Sin9x
lim

x—0 X

lim (x- ctg (3x))

. (x+5)Xl
lim| ——
X—00 X_2

im (1 6x)x 3

OnpenenuTs TOYKH pa3pbiBa QyHKINNA:

2y = 2x%
X+3’

x-1
0)y= ;
)Y x(x +1)x* - 4)
By~ 25-x°

x® + X — 6x

1
r)y=tg—.

X

UccnenoBare ¢QyHKIMIO Y = f(x) Ha HEIPEPBIBHOCTb: HAWTH TOYKU pas3pblBa U

onpeaenuts ux TUM. [locTpouTs cxemarnyeckuit rpadpuk QyHKIUH.
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|X+§|, x<-2,
g X +
a) a) Y=M—§; r) y=:v4-x* _2<x<2
X+5 X 1
Xx—2'  x>2
_x-3 3.
_L X <-3,
X+3
B) y=1+2"%; m) y=4-v9-x*, -3<x<3,
x-3
ﬁa X >3.

IMPAKTUYECKOE 3AHATHUE Ne9 o teme 7 (AyautopHasi camMOCTOATeIbHas paboTa).
3aganue: Haxoxaenne npon3BoIHBIX U AU (HepeHITnaoB.
1. HaiiTi npou3BOIHBIC CIIOXKHBIX (DYHKIIUN:

2 Y= In(2x3 +3x2);

6) y: V1—3X2 .
y = x-arccosg—\M— x?

B) ;
2

y= (sin X_ coszj

r) 2 2)
y=cos’

1) ;
y=lntg2x+1

e) 4

2. Haiitu nuddepenumansl GyHKINMI:
a) y=xsinx;

6) y =arctg (ezx);
B) Y= X Ja9 %% + ﬂarcsinf;
2 2 7
r)s=e'
INNPAKTUYECKOE 3AHATHUE Nel0 o teme 7 (AyIuTOpHas caMmoCTosiTeNIbHas paboTa).

3aganue: lccrnenoBanue u noctpoenue rpadpukoB GyHKIUH.
1. HaiiTi MHTEpBasbl BO3pacTaHus U YObIBaHUS (QYHKIMIL:

a) Yy=2-3x+x;
6) y=0¢ -1
B) Yy=Xe ";

2. Haiitu sxcTpeMyMbl QyHKLINI:
a) y= xz(l— x\/;);
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6) y=In(x*+1);

B) y=——;
Inx’
HaiiTy MHTepBabl BHITYKIOCTH U BOTHYTOCTH KpHBOil Y = Xe”,
Haiitu TOYKH neperunoa KpUBOM:
a)y=(x- ) +4X+4;
6) y=(x-1R/(x-1f .
5. HccnenoBars GyHKIMH U IOCTPOUTH UX IpadUKH:
a) y=x>-3x;
6) y=3Yx - x;
xX*+4
B) y = 2 ’
X
X
r)y=In—-;
)y 1
n y=x+e’”

MMPAKTUYECKOE 3AHATHUE Nell no teme 8 (AyautopHas caMocTosiTeNNbHas paboTa).
3ananue: HaxoxneHne HeonpeaeneHHbIX nHTerpanoB. [Ipuioxenne onpeneieHHoro HHTerpana
K PEUICHUIO TEOMETPHUECKUX 3aj1au.

1. Haiitu nHTETpABI METOIOM HETTOCPEICTBEHHOTO HHTETPUPOBAHHS:

1) I(2x3—5x2+7x—3)dx;
2) J'x\/;dx;

dx

3 —

I
4)J (2sin x +3cosx)dx ;

5)]2\/1\/1_)(—’(

2. Haiitu HHTCI'paJibl METOOOM 3aMCHBI HepeMeHHOﬁ (HOI[BCI[CHI/IeM 10/, 3HAK

nuddepennmana):
1) j(1+ xz)wxdx ;

In x)*dx
2) f—( ) :

X

3) .[\/sin X cosxdx ;
4) jezx’de;
5) [(6x+5)°dx;

3. Brrumciants OMMPECACIICHHBIC HHTCTPAJIbI:

1) }x\/;dx:
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/4
dx .
2 ”-/[6 cos” X’

3) Jl.xe‘xdx ;
0

W dx _
2 x+3+3(x+3f

tIn?x
5) dx;
5

4. BpIYHCIUTH IIomaiaun (1)I/Il"yp, OI'PAaHUYCHHBIX 3aJlTaHHBIMHU JIMHUAMU
—_— 2 —
2) y=x° x—y+2—0;

4)

_ 2
6)y:i—§, y=17-x ,(lueTBepTh);
5) y2:4x31 y =2x°

MMPAKTUYECKOE 3AHATHUE Nel2 no teme 9 (AyautopHas caMocTosITeNNbHAs paboTa).
3aganue: HaxoxaeHNE YaCTHBIX IPOM3BOIHBIX U AKCTpEMyMa (PYHKIIUHU JIBYX NIEPEMCHHBIX.

1. Haiitu Bce yacTHBIE NPOM3BOAHBIE IEPBOTO HOPSAKA (PYHKIIMIA:

a) U=X"—3xy -4y’ —x+2y+1;

6) z=€""";
B) = p’sin*g;
2
r) u =X_2_£;

y y

2. VccnenoBarh JaHHy0 GyHKIMIO Ha SKCTPEMYM.
a) Z=X"+xy+y>—3x-6Yy;
6) z=x"+y° —15xy;
B)Z =4—(x2+y2)%;
r) 2=Xx-9xy +y*+27.

INPAKTUYECKOE 3AHSATHE Nel3 o teme 10 (AynuTopHasi camocTosiTelbHast padboTa).
3aganue: lHTErpanbHOE MCUKCIICHUE, PEILICHHE HHTETPaIoB. BeruncieHne JBOWHBIX HHTETPAJIOB.

1. BblumMcIMTh MHTETpaIbL:
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mTTmmm

0 asin @

[[ £ (x, y)axdy
2. OnpenenuTs Npejaelabl MHTErPUPOBAHMA Ul MHTErpana D , TJe 005acTh
HHTEIPpUPOBAHUA D OorpaHn4cHa JIMHUAMU:

a) X=2, x=3, y=-1, y=5;

6) y=0, y=1-x*;

B) X +y°=a’;
r)y=0,y=a, y=x, y=x-2a.

IMPAKTUYECKOE 3AHATHUE Nel4 no teme 10 (AynutopHasi camocTosiTeNbHas paboTa).
3aganue: Beruncienue TpOHBIX HHTETPAJIOB.

1. Beruucnute J.ﬁ (X2 +y?+ zz)dxdydz , ecmu obmactb T — TPAMOYTOJBHBIN
T

napaJuiesenuIe, onpeaeneHHbiii HepaBenctBamun 0 < x<a, 0<y<b,0<z<c.

2. Bbraucnute HI zdxdydz , rne obnacte 7 ompenensercs HepaBeHcTBamu 0 < X <1/2,
T

X<Yy<2x,0<z<1-x" -y

dxdydz
3. Beruncauth J.Hm,

KOOPAVHATHBIMU IIJIOCKOCTSMH U IUNIOCKOCTBIO X+ Y +2Z =1.

ecnd  o0NMacTb  MHTETPUPOBAHUS — OTpaHUYCHA

IMPAKTUYECKOE 3AHATHUE Nel5 no teme 11 (AynutopHasi camocTosITeNbHas padoTa).
3ananme: VccreqoBaHue YUCIIOBBIX PAZOB HA CXOAUMOCTh. Pa3nokenue QyHKIUN B CTETIEHHbIE
pAABL.
1. C nomomnibio He0OXOAUMOTO MPHU3HAKA TIOKA3aTh PACXOIUMOCTh PSJIOB:
) 2
2) 25r12 3n;
m 2n° +2

0) 1+3+§+£+...;
3 5 7

2 3
B) 2+(1+1j +(1+1j +...
2 3
1

2. Pasznoxuts

10 10 CTCIICHAM X U OIPCACIINTD HHTCPBAJI CXOAUMOCTH.
+Xx

T
3. Pazmoxuth COSX MO CTENEHSIM (X—Z).

4. PaznoxuTh € * Mo CTENEHSIM X.

MNPAKTUYECKOE 3AHSTHE Nel6 o teme 12 (AynuTopHasi camocTosiTelbHas paboTa).
3ananme: Pemenue muddepeHuanbHbIX ypaBHeHUH 1-ro mopsaka.
1. Pemmts nuddepennpanbable ypaBHEHUS € Pa3IESIOIIMMUCS TEpEMEHHBIMU:
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a) ydx—xdy =0;
6) (1+ulvdu+(@—v)udv=0;
B) (L+y)dx—(1-x)dy =0;

r) (t2 —xtz)%jtx2 +tx* =0;

n) (y—a)dx+x%dy=0;
2. Pemuts crniemyromntue ogHOpoaHbIe nuddepeHITnaIbHbIC YPAaBHCHHUS
a)(y —x)dx+(y + x)dy =0;
6)(x+ y)dx +xdy =0;
B) (X + y)dx + (y —x)dy =0;
r) xdy — ydx = /X* + y?dx;
m) (245t —s)dt +tds =0

MMPAKTUYECKOE 3AHATHUE Nel7 no teme 12 (AyautopHasi camocTosITeNbHas paboTa).
3ananmue: Pemenue quddepeHnnanbHbIX ypaBHEHUH 2-T0 TOPSAKA.

1. Pemmts nuddepeHnnanbHble ypaBHEHUS, NPUBOIALINECS K YpPaBHEHUSM IE€PBOTO
nopsaKa:
a)yxy"=2;
6)y" =xsinx; y(0)=0,y'(0)=0,y"(0)=2;
B)Xy"=Y'In L.
X

0y - = xlx-1); y(2)=1, y(2)=-1;

2. Pemuth crnemyiomme JMHEHHbIE aUdQEpeHIMaIbHbIE YPAaBHEHHS C TOCTOSHHBIMH
ko3 punrenTamu:
a)y"=9y;
6)y"+y=0;
B) y'=)'=0

4.1.2. YCTHBIA OITPOC
YCTHBIU OITPOC Nel no teme 1 (AyauropHast pabota).

1.

©CoNoORWN

Uro npencrasisier co0oit marpuna?

Kakwue anemeHnTapHble AeMCTBUS HaJl MAaTpULIaMH BbI 3HaeTe?

Kakvumu cBolicTBamMu 00J1a/1at0T 2JIEMEHTAPHBIE IEUCTBUS HAJ MAaTPULIAMH?
Kak BbINONIHAETCS YMHOXKEHHE MaTpULL?

B kakoMm ciyyae yMHOKE€HUE MaTpUI] HEBBITOJIHUMO?

Yro mpencrasiseT co0oi onpenenuTenb KBaIpaTHOW MaTpHUIIbI?

Kaxk BpunciiuTh onpenenurenns 2 U 3-ro nopsaaka?

Ilepeunciire CBOMCTBA ONIPEACIIUTEIIEH.

MaiiTe onpeneneHue oOpaTHOW MaTPHUIIHL.

10. Kak naiitu oOpatHyto MaTpuiry?
11. Kakumu cBoicTBaMH 00J1aJ1al0T OOpaTHBIE MATPHIIBI?

YCTHBIN OITPOC Ne2 1o Teme 2 (Ayautopras pabora).

1. Yro npexacrasisier coOoi crucTeMa TMHEWHBIX YpaBHEHUI U ee perieHue?

2. B xakom ciyyae cucteMa JIMHEWHBIX YPaBHEHUH UMEET €JMHCTBEHHOE pelIieHue?
3. Kakue MeTo/1bl pelIeHNs CUCTEM JIMHENHBIX YPaBHEHU BbI 3HaeTe?
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4. B yem 3aKJIf04aeTcs CyTh MAaTPUYHOTO METO/IA PEIICHUSI CHCTEM JIMHEWHBIX YPaBHEHUM ?
5. Kak pemarorcest cucteMsl ITMHEMHBIX ypaBHEHUH IIpu nmomouu meroaa Kpamepa?

6. Uto npescraBisieT coboit MeTos ["aycca pemeHnst CHCTeM JIMHEWHBIX YpaBHEHUN?

7. UTO Ha3bIBACTCS YACTHBIM U OOIIUM pPEIICHUEM CUCTEMBI TMHEHHBIX YpaBHEHHI?

YCTHBIN OITPOC Ne3 o Teme 3 (AyautopHast paboTa).

. Uro npezcrapiseT co00i BEKTOP Ha MJIOCKOCTH U B MPOCTpaHCTBE?

. UTo Takoe KOOpAMHATHI BEKTOpA U KaK UX HalUTH?

. Kak BpI4uCIUTH MOZYJIb BEKTOPA, 3HASI €0 KOOPAUHATHI?

. Kak BbITIONHSAIOTCS IEHCTBUS HAJl BEKTOPAMHU, 3aIaHHBIMA CBOMMHU KOOpAMHATAMU?
. Kakumu cBoiicTBamu 00naaroT ASHCTBUS HAl BEKTOpaMu?

. [To kakuM JaHHBIM MOKHO BBIUUCIUTD CKAJISIPHOE MIPOU3BEICHUE BEKTOPOB?

. Kak HaiiTu yron Mexy Bekropamu?

. B kakoMm ciryuae BEKTOPBI SIBJISIFOTCSI OPTOrOHAIbHBIMU?

. B kakoMm ciyyae BEKTOpbI KOJUTMHEAPHBI?

10. Yto Takoe KOMMIIAHAPHBIE BEKTOPHl M MO KAKOMY KPUTEPHUIO MOXHO OIPEACIUTh HX
KOMIUTAHAPHOCTH?

O 0 1 N DN B W —

YCTHBIM OITPOC Ne4 o Teme 4 (Ayautopras paboTa).

1. Kakue Buabl ypaBHEHHS MPSIMOM HA IJIOCKOCTH U B IIPOCTPAHCTBE BbI 3HAETE?

2. Yro Takoe HampaBiAIONIMA W HOPMAJbHBIM BEKTOp mpsaAMoi? Kak MOXHO HalTH uX
KOOPJIUHATHI?

3. Kak 3anucaths ypaBHEHHE NPSAMOM, IPOXOAAILEH Yepe3 2 TOUKU?

4. JlaiiTe onpeeseHus U3BECTHBIX BaM KPUBBIX BTOPOTO MOPSIIKA HA IJIOCKOCTH.

4. Kak BBIMISAST KAHOHUYECKHE YPAaBHEHUS OKPY>KHOCTH, AIUIUIICA, TUIIEPOOIIBl M mapadoisl?

5. Uro Ttakoe pOKyCcHOE pacCTOSIHHE KPUBOM BTOPOro MOPSAJIKA U KAaK €ro HAaluTH Ui pa3IndHbIX
KPUBBIX?

6. UTo Takoe SKCIEHTPUCUTET U KaK €r0 BEIUUCIUTD JUISl Pa3JIMYHBIX KPUBBIX ?

7. Kak HaliTH ypaBHEHUS aCUMIITOT TUTIEpOOIIBI?

8. Kak 3anucarp ypaBHEHUE TUPEKTPUCHI TapadobI?

YCTHBIN OITPOC NeS 110 Teme 5 (AymuTopHas paboTa).

1. Yto Takoe MHHMag equHuIa?

2. Kakue yncia Ha3bIBalOT MHUMBIMU?

3. Yro mpenacrapiisieT co00i KOMIUIEKCHOE YnCII0?

4. Kak n300pa3uTh KOMIUIEKCHOE YHMCIIO0 TpapuuecKu?

5. Yrto Takoe MOayNbh U apTyMEHT KOMIUIEKCHOTO Yuciia?

6. Kak BBINONHSIETCA CIOKEHHE, BBIUWTAHHUE, YMHOXXEHHE M JCIICHHE KOMIUIEKCHBIX YHCET,
3aMMCaHHBIX B anreOpanveckoit popme?

YCTHBIHN OITPOC Ne6 110 Teme 6 (AymuTopHas paboTa).

1. Uto npencraBiser co00il YMCIIOBasi OCIEIOBATEIFHOCTh U KAKUMH CTIOCOOAMU OHA MOMKET
ObITH 3a/1aHa?

2. Kakue nocnenoBareIbHOCTH Ha3bIBAIOT MOHOTOHHBIMH, OTPAHUYEHHBIMU U CXOIAIIUMUCA?

3. JlaiiTe onpeaeneHue npeaesa YucaoBOr MOCIeA0BaTENbHOCTH.

4. Yto noHMMAIOT NOJ1 IpeesioM (yHKIUU?

5. Kakumu cBoiicTBaMu o0safaroT mpeaensl QyHKIuin?

6. Kakumu npuemamu MOKHO BOCIIOJIb30BaThCS /1711 BBIUMCIICHUS TPEAETIOB PYHKIIMMA?

7. 3anumuTe GopMyIbl ABYX 3aMedaTeIbHbBIX IPEEIOB.

8. Uto mpencTaBisitoT cO00M 1 Kak BHIYMCISAIOTCS OJIHOCTOPOHHUE MPEeIbl PYHKIIMH?
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9. [aiiTe onpeseneHne HeMPEePHIBHOCTH (PYHKITUU B TOYKE.
10. Kak xiaccupuuupyroTcst TOUKH pa3pbiBa QyHKIIMN?

YCTHBIN OITPOC Ne7 o Teme 7 (AyautopHas pabora).

1. HaiiTe onpeneneHne NpoOu3BOHON (YHKIIUH.

2. HazoBuTe pON3BOJHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITUH.

3. Kakumu cBoiicTBamu o0agaeT mpou3BoaHast PyHKITUN?

4. Kak HaliTH IPOM3BOJIHYIO CIOKHOM pyHKIIHI?

5. Yrto mpeacTaBisroT cOO0H TOUKH SKCTpeMyMa (DYHKIIMU M KaK UX HAWTH?

6. Kak Haiitn Hanbosblliee 1 HAMMEHBIIIee 3HaUeHUE (PYHKIIMH HA OTpe3Ke?

7. Kak 3amucaTh ypaBHEHUE KacaTeJIbHOM K rpaduxy QpyHKIMH, TpOXoJsauiel yepes 3aJaHHYI0
TOUKY?

UYro mnpeacraBisioT cOOOW MPOM3BOAHBIC BBICHIMX MOPSJIKOB U JUIsi Yero OHH MOTYT
IPUMEHATHCA?

9. Kak naiitu Touku neperu6da rpaduxa pynkumun?

10. I'ne MoryT npuMeHsTHCS IPOU3BOJAHbBIE B pu3KKe U TexHuke? [IpuBeaure npumepsl.

*

YCTHBIN OITPOC Ne8 1o Teme 8 (AymuTopHas pabora).

. Uto Takoe HeomnpeIeIeHHbII HHTEerpan?

. Kak HaifTi MHTETpAJIBI OT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUI?

. Kakumu cBoiictBamMu 00a1aeT HeonpeaeIeHHbIA HHTerpa?

. B UE€M 3aKJIIOYACTCSl METO/Ibl MHTETPUPOBAHUS 3aMEHOM MEPEMEHHOMN U TI0 YaCTAM?
. Kak Bbluncnsiercs onpeneneHHblii uHTerpa?

. Kakumu cBoiictBamu o0nagaeT onpeaesieHHbli HHTerpal?

. Kak BbInlonHsI€TCS 3aMEHA IEPEMEHHBIX B ONPEECICHHOM UHTErpaiie?

. 'ne npumMeHnsitoTcs onpeneneHHble HHTErpaibl?

. Uto npeacraBisieT co00i HECOOCTBEHHBIN MHTErPal M Kak ero HauTu?

O 00 1 N N K W —

YCTHBIN OITPOC Ne9 110 Teme 9 (AymuTtopHas pabota).

1. I[TpuBenure npuMep PYHKIMHU HECKOIBKUX NTEPEMEHHBIX.

2. Yo Takoe 4acTHbIE IPOU3BOIHBIE?

3. Kakum cBoiCcTBOM 00J1a7Jat0T YaCTHBIE TPOU3BOIHBIE BBICIINX MOPSAKOB?

4. Yrto nmpeacrapisieT co0oi HIKCTpeMyM (YHKIUH JIBYX EPEMEHHBIX ?

5. Ha3zoBute HEOOXOAMMBIM M JOCTATOYHBIA KPUTEPUM HaAIWYUS SKCTpEMyMa B TOYKE JUIS
(GYHKLINU IBYX IEPEMEHHBIX.

YCTHBIN OITPOC Nel0 o Teme 10 (AyautopHas paGoTa).

1. Yto mpeacTaBisitoT coO00# JBOMHBIE UHTETPAIIBI?

2. Kak HaiiTu ABOIHON MHTErpas oT (YHKIMHU ABYX IEPEMEHHBIX B IPSAMOYTOJIbHUKE?

3. Kak HaiiTu ABOWHOI HMHTErpaji OT GYHKIMH JIBYX [TEPEMEHHBIX B POU3BOJIbHOM 06acTu?
4. Yro nmpencrasuseT co0oil TpoitHOI uHTerpan?

5. I'me nucnonw3yroTces IBOWHBIE U TPOMHBIE UHTETPaIbI?

YCTHBIN OITPOC Nell o Teme 11 (AyautopHas paGoTa).

1. Yto npeactaBisioT co0oii ynciaoBoil psa?

2. YTo Takoe CXOAUMOCTh YHCIOBOTO psaa?

3. HazoBuTe u3BECTHBIE BaM KPUTEPUU CXOAMMOCTH YHCIOBBIX PSAJOB C IOJOXKHUTEIBHBIMU
YJIEHAMHU.

4. Kakue KpuTepuu JUIsl ONPEAEIeHUs] CXOAUMOCTH 3HAKOIIEPEMEHHBIX M 3HAKOUEPENYIOIMNXCS
PS0B BbI 3HaeTe?

5. Yto npeacrasiseT co60i GyHKIMOHATBHBIN psin?

6. Kak onpenenuts paanyc U MHTEpBaJl CXOAMMOCTH CTEIIEHHOTO psaa?

32



7. Kak pasznoxuTh (QYHKIUIO B CTENEHHOW pSAO W Ui YEero HMCIOJb3yeTcs IMoJA00H0e
paznoxxenue?

YCTHBIN OITPOC Nel2 no Teme 12 (AyautopHas pa6oTa).

1. Yto npeacraBisitoT co0o0it 00bIKHOBEHHOE U hepeHLInaIbHOEe ypaBHEHHUE TIEPBOTO MOpsIKa?
2. Kak pemaercs oObikHOBeHHOE auddepeHnnanbHoe ypaBHEHHE TIEPBOrO MOpSAIKa C
pa3AeIAIOIUMUCS TEPEMEHHBIMU?

3. UYrto mpencraBisieT cOOOM M Kak pemaercs OAHOpPOIHOE u(QepeHIHnaIbHOe ypaBHEHUE
HEepBOTro nopsaKa?

4. Yto mpencraBisieT cOO0H U Kak perraercs TuHeiHoe quddepeHnnaibHoe ypaBHEHHE TIEPBOTO
nopsiaka?

5.Yto npenctaBisioT coboit nudepeHraabHbe ypaBHEHUS BHICIIUX MOPSAKOB?

6. Kak pemarorcs JMHEHHbIE OJHOPOJAHBIE YpPaBHEHHsS BTOPOrO MOPsKA C IOCTOSHHBIMU
ko3P unrenTamu?

7. Kak pemarorcst JUHEHHBbIE HEOJAHOPOJHBIE YPABHEHHUS BTOPOIO MOPSAIKA C MOCTOSHHBIMU
K03 pHUIIMEHTaMU U CO CTIEUATFHON TPAaBOM YacThIO?

8. Uto Takoe 3agaya Komm?

9. Kak HaiiTn uwacTHOe pemieHue auddepeHnnanIbHOr0 ypaBHEHHs, OTBEYaloIlee 3aJaHHBIM
HayaJlbHbIM yCIOBUAM?

10. I'me npumensirores auddepennnanbabie ypaBHEHUs?

4.1.3 IIUCBMEHHAS ITIPOBEPKA
IMNCBMEHHAS ITPOBEPKA Ne2 o teme 1 (AyauTtopHasi caMocTosiTelnbHast paboTa).
1. BBIUUCIHATH ONPEACIUTENb 3-TO MOPSIKA

1 2 -3
4 6 5
2 -1 1
2. BbINOTHUTH ACHCTBUS C MaTpULIaMU
2 -1 3 1 -3
2 -1
-2 0 -1 -2 0 2 -1
d=1 2 |- .
-3 1 1 4 -1|/(-3 2
4 1
-2 4 5 1 5
3. Haiitu oOpatHyro MaTpuIily
3 41
2 15
6 4 1

MUCBbMEHHAS TPOBEPKA Ne2 o teme 2 (AyauTopHasi caMOCTOSTENNbHAs paboTa).
1. PemmuTte cuctemy ypaBHeHU# Metonom Kpamepa:

5x+4y+3z =22
10x+5y+z2=23.
X+y+2=6

2. Pemmure cucremy ypaBHeHu#t meronom ['aycca:
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2X+Yy =—
4x+y-2z=0.
X-32=8
3. Pemmre cucremy ypaBHeHHI MaTpUYHBIM METOAOM:
2x+y+z=11
X—y+z=3
X+Yy+2z=8

IMNCBMEHHAS ITPOBEPKA Ne3 o teme 3 (AyAuTOpHAsE CaMOCTOsITENIbHAS paboTa).
Hanwr Touku A2, (101, 3), B(l 5,0 1) C(D 0, 2, D) HaI/ITI/I

1. KOOpAMHATBI BEKTOPOB AB = a AC = b BC = C

> -

. MOJIyJIi BEKTOPOB a ,b ,C:

T

. HAlIpaBJIAONIUE KOCUHYCBhI BEKTOpa

2
3
4. BekTOpa a+36,5—%6,_’
5

. HaiTu IMPOU3BCACHUA U UX MOAYJIN
1. a'b, |a‘b]
2. axb, |axb|
3. (a,b,c), |(a,b,c)

[ )

. IPOBCPHUTDH, KOJUIMHCAPHLI I BEKTOPLI ay

> >

6

7. pasnoxuts @+ 3D o Gasucy @0 C.

8. yrom Mexay BEeKTOpamu a u b.

9. MpoBepUTH, KOMILJIAHAPHBI JI BEKTOPHI U KAKyIO TPOHKY OHH 00pa3yIoT.
10.mwrota b MapasuienorpaMma S, MOCTPOSHHOTO Ha BEKTOopax a,bh

> >

11.00beM mapaiienenunena V , IOCTPOEHHOrO Ha BEKTOpax & ,b ,C u ero BrICOTY h,

MMPOBEACHHYIO K INIOCKOCTU BEKTOPOB a ,b .

IIMCBMEHHAS ITPOBEPKA Ne4 o teme 4 (AyauTopHasi caMoCTOsITeNIbHast paboTa).

23. Jans Touku A(1;4), B(-2;1), C(1,1) u D(4,1). Haiitu
0. ypaBHenue npsimbix AB u CD.
h. paccrosaue ot Touku D 1o npsimoit AB.
I. yron mexxay npsimbimu AB u CD.
J.  YpaBHeHwue npsmoi napamiensHoi npsmoii CD u poxozsiieii uepes T. A

24. JHansl Touku A(1;1,5), B(3;2,1), C(-1,1,2) u D(1,-2,1). Hatitu:
K. ypaBuenue miockoct ABC.
|.  mmHY neprneHauKynspa, onymeHHoro u3 Touku D Ha miockocts ABC.
M. KaHOHUYECKOE, apaMeTPUIeCcKoe U 001Iee ypaBHeHue mpsimoit AD.
n. yroa mexnay npsamoil AD u mnockoctsro ABC.

25. BBIICHHTH Kakyl JMHUIO Ha TUIOCKOCTH ONKCHIBACT ypaBHEHWE, HAWTH  IICHTP
(BepIMHY), MOIXYyOCH (paaunyc, mapamerp), (OKYyChl, SKCIIEHTPUCUTET, IOCTPOUTH PUTYPY
Ha MJIOCKOCTH:
0. 9x?—36x+16y*+32y—92=0

IMNUCBMEHHAS ITPOBEPKA NeS o teme 5 (AynutopHas camocTosiTelbHas paboTa).
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BrimonHuTh Oorncpanvu HaJ KOMIIJIEKCHBIMU YU CJIaMU
1.5+ 4i — (2 —3i) + (11— 2i)
2.(2—-3i)(5 + 4i)
3.(2 —3i)?
2—5i
4.
44 2i

5.(2+3i)-(1—1)* +

1+ 4

IMNCBMEHHAS ITPOBEPKA Ne6 o Teme 6 (AyauTopHas caMOCTOsITeIbHAsI paboTa).
Hatitu npeaensl GyHKIUNA

. 3x? +11
x>0 X —1+3X
) 4x* -11x-3

im———
H—35x——16x+3

3. im——

X2 X+2 -2

5x
. |im(1+1]
X—00 X

5. lim M 2X

x—0 X2

INUCBMEHHAS ITPOBEPKA Ne7 o teme 7/ (AynutopHas camocCTosiTelbHas paboTa).
1. Haiitu npou3sBoaHbIe HYyHKIMU

X2+ x-2
x* -1
b. y=e"cosx
c. y=4""

d.{x:tlg
y =t-sint
e. Xxy+y®cosx=0

X

2. Haiiti TOUKM 9KCTpEMyMa W HHTEPBAJIbI BO3PACTAHHs U yObIBAHUS QYHKIHUA: Y = — 1
X+

. 4
3. Haiitu MHTepBaIbl BBITYKIOCTH BOTHYTOCTH M TOUKH Teperu6a: Y = (X +1)

IMNCBMEHHAS ITPOBEPKA Ne8 o teme 8. (AynuTopHasi camMOCTOsITeNIbHAs paboTa).
Boeruncnuth I/IHTePpaJIBI

1.]@* pom me

zjx%x—na—zmx

J'\/9x+

35



(3. ¥ - ij dx
2
X
4, "1
T
2
3sin(x) dx
5.0

IMNCBMEHHAS ITPOBEPKA Ne9 no teme 9. ludbdepenunansuoe ucunciaeHue QpyHKIun
HECKOJIbKUX JICHCTBUTEIBHBIX TIEPEMEHHBIX. (AYAUTOPHAS CaMOCTOSITEeNIbHAsS padoTa).
1) HaiiTu Bce 4acTHbBIC MPOM3BOIHBIC MEPBOTO M BTOPOTO MOPSAAKOB TaHHOW (DYyHKIIUH

z=12(xy).
a) Z2=2X"—3y+6xy—2;
6) 2= In(x3 -~ 2xy);
2) UccnenoBarh TaHHYIO QYHKIIUIO HA SKCTPEMYM.
a) Z=X"+Xy+y>—3x-6y;
6) z=x>+y®-15xy;

IMNCBMEHHAS ITPOBEPKA Nel0 o reme 10 (AynuTtopHas caMocTosTenbHas padoTa).

1) Beruncauts ﬂ (X — y)dxdy , eciiu obnacts D orpannyena nunusMu X = yiuy=x%,
D

2) BeaucauTh J.H (x? + yz)dxdydz 8 npsmoyromermke, rae 0<x<1, 0<y<l,
\%

0<z<1

IMNCBMEHHAS TPOBEPKA Nell no teme 11 (AynutopHas caMmocTosTenbHas padora).

= 1 & n Y\ & 1
1. UccnenoBars CXOOUMOCTD PAJIOB Y —— u -n" .
P HZ:;‘Sn—l ;[2n+1] nZ:;‘( ) 2" +1

2. Pa3110kuTh B CTENEHHOM psifi GyHKIUIO Y = cos® X.

N 1, 1,
3. HaiiTi o6acts CXOAMMOCTH psifa X + 5 X° + 3 X* 4 ...

IMUCBMEHHAS ITPOBEPKA Nel2 no teme 12 (AynutopHast camoCTOsITeNIbHAs paboTa).
Haiitu oGmee perienue nuddepeHnaaTbHOro ypaBHEHUS:

1. (X*+9)y =4xy

2. y':X(Inl+1]
X\ X

3. Yy +2xy =2x

HNEPEYEHD
BOIIPOCOB /IS IOATOTOBKH K IK3aMEHY 110 y4eOHO#i JUCHHIIINHE
«JJIeMEHTBI BbICIICH MaTeMaTHKID)
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NookrwnpE

peleHusl.
8.
9.

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

IJIs o0y4yaromuxcs mo cneurajabHoctu 09.02.07
HNHpopManMoHHBIE CHCTEMbI M POrPAMMHPOBaHKE
(2kypc, 4 cemecTp)
[TonsTHE MaTpULIbl U AEUCTBUS HAJl HUMH.
CaoiicTBa ornepaiuii ¢ MaTpULIaMH.
Onpenenureny KBaApaTHON MaTpHUIlbl, UX CBOMCTBA.
MuHopsI 1 anredpandeckue JT0MOTHEHHUS.
OO6parHas MaTpuIia, €e HaXOXK/JECHHUE.
Panr marpuiib
Cuctembl JTUHEHHBIX YpaBHEHUM, UX MaTpUYHas 3alUChb U MaTPUYHBIA METOJ

Teopema Kpamepa. Merog Kpamepa 1i1s peieHusi CUCTEM JIMHENHBIX YPABHEHUM.
Meron I'aycca penieHusi CUCTEM JIMHEHMHBIX YPAaBHEHUM.

BekTop. Moaynbs BekTopa. KoopanHarsl BeKTopa.

Onepauuu ¢ BEKTOpaMu, UX CBOWCTBA.

Boluncnenue ckaiasipHOro, CMEIIaHHOTO, BEKTOPHOTO IPOU3BEICHHS BEKTOPOB
[TpusnokeHus CKaJIIpHOTO, CMEIIAHHOT0, BEKTOPHOT'O IPOU3BE/IEHNS BEKTOPOB

YpaBHEHHE NPSIMOl HA TIIIOCKOCTH.

VYron Mexy npsMbIMH.

PaccrosiHue OT TOUKM 10 IpSIMOH

JIuHuu BTOPOrO NMOpsAJIKA HA MIJIOCKOCTH, UX YPABHEHMUS.

VYpaBHEHHE OKPYKHOCTH, 3JUIUIICA, TUIIEPOOIIBI U 11apadoIibl Ha MII0CKOCTH
Onpenenenne KOMIUIEKCHOTO YHCIA.

@opMbl  3amMCH  KOMIUIEKCHBIX  4YHCel. |eomerpuueckoe  H300pakeHHe

KOMIIJICKCHBIX YHCCJI
21. YucnoBelie IOCICI0BATCIIbHOCTH.

22. Ilpenen ¢pyHKIMHU, €TO CBOKCTBA.

23. OTHOCTOPOHHUE TIPEIEIbI.

24. HenpepsiBHOCTh QyHKIMU. Kiaccudukarus Touek pa3pbisa.

25. TlpousBonmHas ¢pyHKIMH. HaxoxeHNE MPOU3BOTHBIX.

26. IIpoumsBomHble U qudQepeHInaTbl BBICIINX MOPSIKOB

27. TlomHoe uccnenoanue ¢yHkiuu. [locTpoenue rpadukos

28. HeomnpenenenHslit uHTErpa, ero cBoicTBa. CriocoObl HHTErPUPOBAHUS.

29. HecoOcTBeHHBIE HHTETPAJIBI C OECKOHEYHBIMH MPEJIeIaMi HHTETPUPOBAHUS

30. Beoruucnenue omnpeneraeHHbIX MHTerpaynioB. IIpuMeHeHHMe  oOIpeaeeHHbIX
MHTETPAJIOB

31. ®yHkuus JABYX JEHCTBUTENBHBIX INepeMeHHbIX. llpenen M HempepbIBHOCTH

(GYHKIMH HECKOJIBKUX TIEPEMEHHBIX

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

YacTHble TPOU3BOAHBIE.

Juddepenunan GpyHKINA HECKOIBKUX EPEMEHHBIX
[Tpon3BoHbBIE BHICIIUX MOPSAKOB U AU PepeHIInaNbl BHICIIUX MOPSAIKOB
JIBOIHBIE MHTETPANIBI U UX CBOWCTBA

IToBTOpHBIE MHTETrPATIBI

[IpunoxeHue TBOWHBIX HHTETPAJIOB

Omnpenenenne ynciaoBoro psia. CBoicTBa psAIoOB
@OyHKIMOHAJIbHBIE TTOCIEA0BATENILHOCTH U PSAABI
HccnenoBannue cXoOOUMOCTH pSIOB

O61ee u yacTHOE pelieHne AudQepeHnaibHbIX ypaBHEHUN
Juddepennunanbable ypaBHEHHs 2-TO TOPsIIKaA

Pemenne nuddepeHnnanbHpIX ypaBHEHUH 2-T0 MOpsiAKa
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[IpomexyTouHas aTTecTalusi COCTOUT U3 OJTHOTO 3Tana: YCTHBIA OMpoc.

VI. Ilepedyenb MmaTepuajioB, 000py10BaHUS U MH(POPMAIUOHHBIX HCTOYHUKOB,
HCMOJIb3yeMbIX B X0/l€ aTTEeCTAIMH M0 Y4eOHOi THCHUIIHHE

Oo6opynoBanne yueOHOro kabunera. TexHuueckue cpeacTBa 00yUeHuUs:

HaumenoBanue kabunera/ jaboparopuu

OcHamenue kaOuHera/ 1adopaTopuu

Kabuner Ne206 «Maremaruka.

Maremarnueckue
nucuurTuHbl. O01e00pa3oBaTenbHbIE JUCITUTUTHHBDY

Kowmrnekt yueOHOU meOenu (CTOJBI, CTYIbS,
JIOCKa); KOMITBIOTEP B cOOpe (CHCTEMHBIH OJI0K
(Intel Celeron 1,8 GHz, 1 Gb), morutop Philips

193 KK, xmaBmarypa, Mbimb) - 1 1T,
JIOKaJIbHAas KOMITbIOTEpHAs CETbh,
rpadompoekrop «Vega n 13110», »skpan
JEMOHCTPALIMOHHBIA Ha IUTatuBe — 1 10T

Muxkpoxkanbkynastop 15mr; Crenasi; Habop
MOJAENIEd 0  CTEPEOMETPUH,  KOMILIEKT
IJIAKaTOB

NupopmanuonHoe obecniedyeHne 00yUeHusi:

HaumenoBanue
yueOHOM qucumi-
JIMHBI

Y4yeOHO-MeTOAMYecKOEe M HHGOPMALIMOHHOE 0O0ecTiedeHue

Buja nznanus

YeOHUK
(y ’ MecTto u3nanus,
yueOHoe nocodue,
U31aTeJIbCTBO, IO/
MeTOoAMYecKne
U31aHMS, KOJI-BO
yKa3aHus,
HasBanmue ABTOp cTpanun /
NPAKTHKYM U
- AOCTYITHOCTh
AL,
HHPOPMALMOHHOT
CCBLIKA Ha (bop ecu ca
HH(pOpMALHOHH pecyp
blil pecypc)
EH.01 Dnementsl |{OCHOBHAsI IUTEpaTypa
BbICILIEH Marematuka. Onements! |B.B. bapnymkun, | Yuebnuk: B 2 1. [M.: KYPC:

MaTeMaTUKH BBICIIIE MaTeMaTHKH

A.A. Tlpoxodren

T. 1

NH®PA-M, 2019.
— 304 c. —
(Cpennee
npodeccuoHaIbHOe
o0Opa3oBaHue)
https://ibooks.ru/pr
oduct.php?producti
d=360666&routine
=bookshelf

BBICIIIEH MaTeMaTUKHA

Maremartuka. DnemenTsl (B.B. bapaymikus,
A.A. TlpokodreB

B.B. bapaymikus,
A.A. TIpoxodreB

M.: KYPC:
NH®PA-M, 2018.
— 368 c. —
(Cpennee
npodeccuoHaIbHOe
obOpasoBaHmue).
https://ibooks.ru/pr
oduct.php?producti

38



https://ibooks.ru/product.php?productid=360666&routine=bookshelf
https://ibooks.ru/product.php?productid=360666&routine=bookshelf
https://ibooks.ru/product.php?productid=360666&routine=bookshelf
https://ibooks.ru/product.php?productid=360666&routine=bookshelf

d=360662&routine

=bookshelf
JlononuurensbHas nuTeparypa
Maremartuka. N.A. KoueTkoBa, [IpakTukym Mumnck : PUTIO,
KA. Tumonxo, 2018.-503 ¢

C.JI. Cenesenb

https://ibooks.ru/re

ading.php?producti

d=361798

HHTepHeT-pecypcesl

http://mathprofi.ru/

http://pstu.ru/titlel/faculties/fpmm/?sou

rces=1&cid=66

http://www.openclass.ru/node/264162

Nurtepuer

20 r. (mpoTtokoi Ne ).

[Ipencenarens LIK

/

VIl. lononHenusi U u3MeHeHHsA K KoMILIeKTY @OC Ha yyeOHbIi 1o
Hononuenus u u3menenus kK xkomiuiekty ®OC na 20 -20  y4eOHBbIN TOJ MO y4eOHOU
TUCIUILIMHE DJIEMEHTHI BBICIIEH MaTeMaTHKU.
B xommiext @OC BHECEHBI CNEAYIONINE U3MEHEHUS
Homnonnenus u wu3MeHeHuss B komiuiekte DOOC  o06cyxIeHbl
MaTEeMaTUYECKUX U €CTECTBEHHOHAYUHbIX JTUCLUILINH

Ha 3aceganmu 1K
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http://mathprofi.ru/
http://pstu.ru/title1/faculties/fpmm/?sources=1&cid=66
http://pstu.ru/title1/faculties/fpmm/?sources=1&cid=66
http://www.openclass.ru/node/264162
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