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1. EJIX OCBOEHUA JUCLHHUITJINHBI

1.1 Heablo ocBoeHusaucUUILIUHBL «MaTtematukansapisercs (GopMHpOBaAHHE CHCTEMBI
TEOPETUYECKUX 3HAHMM B OOJIACTH BBICIICH MaTEMaTHKH, COOTBETCTBYIOIIMX KOMIICTCHIIUH,
TOTOBHOCTH  OOYYaroIIerocss K BBHIMOJHEHUIO Pa3IMYHBIX BUAOB  NPO(ecCHOHAIBHON
JIEATEIbHOCTH C MCIIOJBb30BAaHUEM MATEMaTUYECKUX METOJOB M OCHOB MAaTE€MaTH4YECKOro
MOJCJINPOBAHUS B IPAKTUYECKOU J1EATEILHOCTH.

[Ipu sTOM 3@dauamunVCUVIUINHBL SBISIOTCA: (OPMHUPOBAHUE COOTBETCTBYIOLIMX
IPAKTHYECKUX HABBIKOB, IMO3BOJISIONIMX OOYYAIOIIUMCS IPaMOTHO MPOMEHSTh B PaMKax CBOCH
npoecCHOHANBHOM JEeSTEIbHOCTH OCHOBHBIC TOHSATHS MAaTeMAaTHUYECKOTO aHaliu3a, alreOphl,

reoMeTpur, Teopun nuddepeHIMaIbHbIX YPaBHCHH, TEOPUU BEPOSTHOCTEH U MaTEMaTHIECKON
CTaTUCTUKHU.

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. JIuciurmmaa«MaTreMaTHKa»0OTHOCUTCS K 00s13aTenbHOi dacth bioka 1. J{MCHUIIIMHBL
(MOJTyNIN),MMEET TECHYIO CBSI3b C APYTHUMH JUCIUIUIMHAMM.
2.2. B Tabmune npHBENCHH MPEAMISCTBYIONINE | IOCICAYIOMNAE JTUCIUIUINHBI,
HanpaBJIeHHbIC HAa (OPMHUPOBAHWE KOMIICTCHIUH JUCHIUIUIMHBI B COOTBETCTBHHM C MATPUIICH
kommerennui OIT.

I[IpexmecTBy0OIIKE U NOCAeAYIONIHE TUCIUILINHBI,
HalnpaBJ/ieHHbIe HA (JopMUPOBaAHHE KOMIIETEH Mt

No

wl [IpenmiecTByrOMME TUCITUATIITUHBI [Tocnenyromye TUCIUTITUHBI
JluckperHas MaremMaTuka
DKOHOMHKA
duzuka

OcHOBBI OyXraiTepcKkoro yuyera

Teopus BEposATHOCTEN U
MaTeMaTHYecKasi CTaTUCTHKA

Teopus cucteM U CUCTEMHBIN aHAIN3
UucneHnHble METOIbl 00paboTKU
UHPOPMALIUU B SKOHOMUYECKUX
MH(OPMALIMOHHBIX CHCTEMAX
OKOHOMHMKO-MAaTEMaTUYECKUE MOEIN U
METOJIbI

Onwupaercs Ha 3HaHUSA, CHOPMUPOBAHHBIE
AUCHUIUIMHAMH NPCAbIAYIICTO YPOBHA
o0Opa3oBaHUs




3. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUSA

o1y -
KOMIICTCHIIN U O6y‘-IaIOH_[I/IXC${ OIIPEACIIAOTCA TpC6OBaHI/IHMI/I CTaHdapTa II0 HaIIpaBJICHUIO

[Inanupyemble  pe3ynbTaTbl OCBOCHHSI 0Opa30BaTENbHONM  MPOTrpamMmbl

noarotoBku 09.03.03 u popMupyroTCcs B COOTBETCTBUM ¢ MaTpuiieil komrereHuii OI1

Ne Homep/ HaumeHoBanue B pe3yabTraTe u3y4eHus
n/n HHJIEKC KOMIIETEHIIUM TUCUMILIHHBI 00y4aronuecs
KOMIIETEHIIUN (WJ1n ee 4acTH) JMOJIZKHBI:
1 2 3 4
1. OIIK-1.1. [IpumeHsieT METOIbI
MaTEMAaTHYCCKOI'0O aHajiu3a u
MOJICIIMPOBAHUS B TPO(HECCHOHATTLHON
CrocoOHOCTE IIPUMCHATDb ACATCIIBHOCTHU
C€CTCCTBCHHOHAYYHLBIC U
OIlK-1

OOIIeHH)KEHEPHbIE 3HAHUS,
METObl MATEMAaTUYECKOTO
aHaJM3a U MOJICTIMPOBAHUS,
TEOPETUUECKOTO U
AKCIIEPUMEHTAILHOTO
HCCTIEIOBAHUS B
npodeccnoHanbHOM
NeSTeTbHOCTH;

OIIK-1.3. IleMoHCTpHUpYET 3HAHUS O
COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
KOHIENIHAX, O0IIEMHKEHEPHBIX
MoAX0Aax, METOaX MaTeMaTUUeCKOTro
aHalM3a U MOJICJTUPOBAHUS

OIIK-1.6. IIpumensier 3HaHus B
obnactu pyHIaMEeHTaTbHOU
MaTEMAaTHKHU ¥ €CTECTBEHHOHAYYIHBIX
JTUCITUILIAH B TPO(heCcCHOHANBHOM
JIESITENLHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

Buj yueOHoi1 padoThl Bcero CemecTpbl
qacoB Nel Ne 2 Ne 3
4acoB 4yacoB 4acoB
1 2 3 4 5
AyauTopHAasi KOHTaKTHasi padoTa 232 90 90 52
(Bcero)
B ToMm uncne: - - - -
Jlexuuu (JI) 88 36 36 16
[Tpaktrueckue 3anstus (I13), Cemunapsl 144 54 54 36
©)
KonTakTHasi BHeayAuTOpHasi padora 5,7 1,7 2 2
B ToM umciie: UHIUBUAYaATbHBIE U 5,7 1,7 2 2
TPYIIOBBIE KOHCYJIBTAIUN
CamocrosiTesibHas padora 131 16 61 54
obyuaromerocs (CPO)™ (Bcero)
Paboma c snexmponnvim nopmghonuo 4 6 6
Tloozomosxa k npakmu4eckKkum 3aHiAmuim 2 16 10
Ioozomoska Kk meKywemy KOHmMPOo 4 15 14
Buvinonnenue pacuemHo 2pa¢uuec:<uxpa60m 4 20 20
Camonoozomosxa 2 4 4
Ipome:xyToun | 3auer (3) 3
asl aTTecTanusi | B TOM YHCJIe:
[Tpuem 3auera, yac 3(0,3) 0,3 - —
sKk3ameH () D (63) — 2 (27) 9 (36)
B TOM 4YHCJI€:
[Ipuem 3k3., yac. 1 - 0,5 0,5
Koncynpranus, yac. 4 — 2 2
CPO, uac. 58 — 24,5 33,5
UTOIO: 4yacoB 432 108 180 144
O6mas 3a4. efl. 12 3 5 4

TPYAOEMKOCTh




4.2. COAEP KXAHUE JUCHUIIJINHbI

4.2.1. Pa3nennl (TeMbl) IMCUUILUIHHBI, BUAbI Y4eOHOMH 1esITeJJbHOCTH U (POPMBI KOHTPOJIsI

Ne ..

Ne cemecTpa

HaumenoBanme pa3jaesa (TemMbl)
AUCHHUIIMHBI

Buabl yueOHo# 1esITeJIbHOCTH,
BKJIIOYAsl CAMOCTOSITEIbHYIO

padorty o0yuyarommxcst

(B yacax)

=W
= | 5| B

Bcero

DopMbI
TeKyllel u
NMPOMEKYTOYHO
M aTTecTanuu

[

3

4 5 6

oo

9

-

=N

Paszoen 1. DneMeHTHI JIMHEWHON ali-
reOpBhl.

NI~ CPO

N

6

KonTposbHbie
BOITPOCHI,
TEeKYILIHUI
TECTOBBII
KOHTPOJIb
KOHTPOJIbHBIE
pab6otsl (KP).

Pa3zden 2.31eMeHTHI BEKTOPHOIL al-
reOphl.

26

KonTposbHbie
BOITPOCHI,
TEeKYILIHUI
TECTOBBII
KOHTPOJIb
KOHTPOJIbHBIE
pabotsl (KP).

Pa3zden 3. Ananutnueckasi reoMeTpus
Ha MJIOCKOCTH U B IPOCTPAHCTBE.

28

KontponbHble
BOIIPOCHI,
TEKYIUN
TECTOBBII
KOHTpPOJIb
KOHTPOJIbHBIE
pab6otsl (KP).

Pa3zoen 4.BBeniennie B aHans.

26

KontponbHble
BOIIPOCHI,
TEKYIUN
TECTOBBII
KOHTpPOJIb
KOHTPOJIbHBIE
pab6otsl (KP).

KonTakTHas BHCAYAUTOPHAA pa60Ta

1,7

WHUBU]lyallb-
HBIE ¥ TPYIIIO-
BbI€ KOHCYJIbTa-
LUHA

HpOME)KYTO'-IHaH aTrecranus

0,3

3auér

Hroro B 1 cemecTpe

36 - 54

16

108




Pa3zoen5.MnTerpanbHoe ucuncieHne
(GbyHKIMU OJHON TIEPEMEHHOM.

18

28

30

76

KonTposnbHbie
BOTIPOCHI,
TEeKYIINI
TECTOBBII
KOHTPOJIb,
pacdeTHo-
rpadgudeckas
paborta

Pa3zoenb.JluddepennmanbHoe UCUUC-
JeHue QyHKIUU HECKOJIBKHX
MEPEMEHHBIX.

18

26

31

75

KontponbHbie
BOIIPOCHI,
TEKYIUN
TECTOBBII
KOHTPOJIb,
pacyeTHo-
rpadudeckas
pabora

KonTakTHas BHeayuTOpHas pabora

HMHIUBHUyalbHbIE 1
TpYIIIOBBIE
KOHCYJIbTAIINH

10

HpOMe)KyTO‘{HaH arrecranusd

27

IK3aMeH

11

HToro Bo2 cemectpe

36

54

61

180

12

Pa3zoeni. JludpdepeHnnanbabie ypaB-
HCHUS.

10

18

29

57

KontponbHble
BOIIPOCHI,
TEKYIUN
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduueckas
pabota

13

Paszoen8.YncnoBele U pyHKIMOHATb-
HBIC PSIBL.

18

25

49

KoHnTposbHble
BOIIPOCHI,
pacueTHo-Tpa-
¢duueckas
pabora

12

KonTakTHas BHCAYAUTOpPHAA pa60Ta

UHAUBUAYaJIbHbIE U
TpYIIIOBBIE
KOHCYJIbTallU1

13

HpOME)KYTO'-IHaH aTrecranus

36

JIK3aMeH

HTroro B 3 cemecTpe

16

36

54

144

14

Hroro

88

144

131

432

4.2.2. JIeKIHOHHBIH KYPC.




Ne
n/
n

HaumenoBanue
pa3aeaagucuMILI
HHBI

HanmenoBanue
TeMBbI JeKINU

Conep:xanue JIeKIUA

Bcero
4acoB

1

2

3

4

Cemectp 1

Pazoen 1. Die-
MEHTHl JHUHEWHOU
anreOpsl.

Tema 1.1 Marpunst u
OIIpeNIeJINTENH.

IloHsiTHE MaTpulbl, OMNEpaIuy HaJ
MaTpullaMd U UX cBoiicTBa. Ormpe-
JCIUTENU, UX CBOMCTBa. Brrumcie-
HHUE onpeaenuTenei. MuUHOpPH U
anrebpanveckue jponoiHeHus. O0-
paTHas MaTpula, paHT MaTPULBL.

Tema
CUCTEM
YPaBHEHUI.

1.2 Teopus
JIMHEUHBIX

CucteMbl N JHHEHHBIX airedpau-
YECKUX YPAaBHEHHH C N HEU3BECT-
HBIMH. YCIIOBHE COBMECTHOCTH
CJIAY. MartpuyHas u BEKTOpHas
3amuce CJIAY. T'eomerpuueckas
MHTEpPIpETalnsl PpEUIEHH CHCTEM
JUHEHHBIX YypaBHEHMH M Hepa-
BeHCTB. MeToansl pemenus CJIIAY.
ITonstue meroga Xoppana-T'aycca
K BBIYMCIEHUSM paHra MaTpuisl U
00paTHOH MaTpUIIBI.

2.0ne-
BEKTOPHOI

Pasoen
MEHTBI
anreOpsl.

Tema 2.1 DnemeHTHI
BEKTOPHOH anreOphl.

BekTopbl, OCHOBHBIE OIpENEICHUS,
JUHEHHBIE OMNEpALMH HaJ BEKTO-
pamu. IIpoekuus BekTOpa Ha OCbh,
MOIYJb BEKTOpA. CkansipHoe
NpOU3BECHUE BEKTOPOB. JIMHEHHAS
3aBHCHMOCTh BEKTOPOB, OCHOBHBIE
TeopeMbl. ['€OMETpUYECKUI CMBICI
JIMHEMHOH 3aBUCUMOCTH 2-X, 3-X, 4-
X BEKTOPOB. Bexkropnoe
MIPOU3BE/ICHIE BEKTOPOB, CBOICTBA,
npuMmenenue. CwemaHHoe Ipo-
W3BEJCHUE BEKTOPOB, CBOICTBA.

Pazoen 3. Anamm-
THYECKasg TIeOMET-
pHsl Ha TJIOCKOCTH
1 B POCTPAHCTBE.

Tema 3.1 AmnamuTu-
Yeckas TeOMEeTpHUs Ha
IJIOCKOCTH M B TIPO-
CTpaHCTBE.

IIpsmas Ha TUIOCKOCTH W B
npoctpaHcTBe. Ilpsmas wu  mioc-
KOCTb B mHpocTpaHcTBe. OOuiee
YpaBHEHUE TIPsAMOM B MNpPOCTpaH-
ctBe. KaHoHMueckoe ypaBHEHHE
IPSIMOM, NPOXOASIIEH dYepe3 JBe
touku. [lepexox ot obuero ypasHe-
HHS K KAHOHUYECKOMY. YTOJI MEXIY
TIBYyMS TIPSIMBIMH, YCIIOBHS
NapajuIeTbHOCTH W NEPIEHIUKY-
JSIPHOCTH. YTOJ MEXAy NpsMOH U
IUIOCKOCTbIO,  YCJOBUS  Mapai-
JIENIBHOCTH U TIEPIEHIUKYJIIPHOCTH.

10

Paszoen 4.BBenenue
B aHaJIN3.

Tema 4.1
TIPEICIIOB.

Teopus

YucnoBele MOCIEAOBAaTEILHOCTH U
npenenbl. CBOHCTBAa  CXOMSIITUXCS
nocnenoBarensHocTeld.  Ilepemen-
HbIE MW TIOCTOSIHHBIE BEJIUYHHBI
OyHKIMH ¥ CHOCOOBI MX 3alaHHA.
OcHOBHbIE dIIeMEeHTapHbIe (DYHKIIUU
u ux rpaduku. UaTepnonupoBanue
($yHKUUH. [lpenen  dyHkuum.




OcCHOBHBIE TEOpEeMbl O Mpenenax.
3ameuarensHble Tpenensl.  becko-
HEYHO Manble U OECKOHEYHO OOJIb-
mue (QYHKOUH. OKBUBAJICHTHBIC
OECKOHEYHO MaJsble (QYHKIIHH.

Tema 4.2 Hudde-
PEHIMAILHOE HCYHC-
neHne (GYHKIUH OJI-
HOH NIEpEMEHHOM.

[IponsBogHast GyHKLIUM, TIeOMeT-
PUYECKUA U MEXaHUUYECKHHA CMBICIL
OcHOBHBIE TIpaBWJIa W TNPUEMBI
mudepeHIupoBaHUS. Ta6mmima
IIPOM3BOJHBIX OCHOBHBIX 3JIEMEH-
TapHeix QyHKuwid. [IpomsBognas
CJIIOKHOHM, 00paTHO#, HESBHOU, Ta-
paMeTpudecKu 3aJaHHOW (YHKLUH.
[onsatne muddepenunana, reoMer-
pudeckuii cMmbici. OCHOBHBIE CBOM-
ctBa auddepenimana. [IpousBox-
Hble W JU(QepeHIranbl BBICIINX
nopsiIkoB. IHBapuaHTHOCTH (hOPMBI
MIEPBOTO U MHBAPHAHTHOCTH (HOPMBI
Beiciux auddepenmnuanos. [Ipumo-
XKeHus Tnpou3BogHOH. (OCHOBHBIE
TEOPEMBI nmuddhepeHInaTbHOTO
HCYHUCIICHUS (Depma, Pois,
Jlarpanxa, Koum). IlpaBumno Jlonu-
Tanst PacKpBITUS
HEOIPENEICHHOCTEN. dopmyia
Telnopa, OLEHKA  OCTATOYHOIO
YJIeHa.

Tema 4.3 OyHKIUN
KOMIUIEKCHOW — Tiepe-
MEHHOMU.

[lonsTne m TmpencTaBiIeHUE KOM-
IUIEKCHBIX 4uncen. JleWcTBUS Hap
KOMILJICKCHBIMU dnciiaMu. OyHKIHS
KOMILJIEKCHOT'O MIePEMEHHOTO.
[Ipenen u HETIPEPHIBHOCTH (PYHKIIUN
KOMILJIEKCHOT'O MIePEMEHHOTO.
JuddepenumpoBanue GyHKIIH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HUTOI'O yacos B 1 cemectpe:

36

Paszoen 5.Unte-
rpajbHOE HCYHCIIe-
HUEe (QYHKIUU Of-
HOW NEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIN MHTETpA.

[lepBooOpazHas QyHKIMH W HEOI-
penenennpiii wHTerpan. CBoiicTBa
HeoIpeneaeHHoro uHrerpana. Mu-
Terpajl OT OCHOBHEIX 3JIEMEHTAPHBIX
¢dyukuii. OCHOBHbIE METOJBI HH-
TErpupoOBaHusl (HEMOCPEICTBEHHOE
WHTETPUPOBAHUE, 3aMEHA IMEepPEMEH-
HOH, MHTETPUPOBAHHUE IO YACTSIM).
WuterpupoBaHue  paldOHAIBHBIX
TPOOeii. WNurerpupoBanue
TPUTOHOMETPHUIECKHUX GYHKITHH,
HHaTerpupoBanue HEKOTOPBIX
HppalMOHATBHBIX (QYHKITUH.

10




Tema 5.2 Omnpene-
JIEHHBIN MHTETpall.

[lonATHE ONpENEeNeHHOTO0  HHTe-
rpajna, ero TeOMEeTPUIECKHA CMBICTI.
CBoiicTBa  OIPEAEIICHHOTO WHTE-
rpana. VHTerpainbHbIE  CyMMBI,
WHTETpal Kak (PyHKIUS BEpPXHEro
npegena.  ®opmyna  HsroroHa-
JleitOnuna. Teopema o cpemHEM.
Brrurcnenue onpeneneHHoro UHTe-
rpaja MeTOJaMH WHTETPUPOBAHUS
[0 YacTsM U 3aMEHOH MepEeMEHHOM.
Hexotopsie reomerpuueckue u ¢Gu-
3WYECKUe TPIIOKEHUS OMpe/ieTIeH-
HOro wuHTerpana. lIpubmmkeHHBIE
METOJIbI BBIYUCIICHUS  ONPEACIICH-
HBIX MHTErpajioB ((GopMyIisl Tpare-
UUHA, OpSAMOYTrOJbHUKOB, Cumi-
COHa), OIIeHKa MOTPEUTHOCTH
BbIuncieHnii. HecoOcTBeHHBIC

WHTETPAITbI, TPU3HAKU CXOTUMOCTH.

Pazoen6.JInd-
dbepeHmaibLHoe
UCYHCIICHHE
byHKUIUM He-
CKOJIbKMX  Tepe-
MEHHBIX.

Tema 6.1 Yacrtusie
MPOU3BOTHBIE.

YacTHble TPOM3BOAHBIE M YACTHBIC
muddepenumansl.  duddepenu-
pyemsblie ¢yHkimu. Heoboxomumoe u
nmocratouHoe ycnoBue muddepen-
uupyemMoctd. IIpousBojaHast ciox-
Hol ¢ynkuun. [omuerii quddepen-
uuan. IIponsBonHas mo Hampasie-
Huw. I'paguent. Cpsi3p npou3BoA-
HOM MO HAaIpaBJICHUIO C TpagueH-
toMm. llpomsBomubie u muddepen-
Luaibl BBICIIMX MOPSAKOB, paBeH-
CTBO CMEUIAHHBIX TPOU3BOJIHBIX.

10

Tema 6.2 DkcTpemym
1 YCIIOBHBIM 3KCTpe-
MyM (QYHKIIHA MHO-
T'UX POU3BOJIHBIX.

Haubonpuriee ¥ HauMeHbIlIee 3Ha-
4yeHus QYHKUUH.  OKCTPEMyM H
YCIOBHBIA  3KCTpeMyM  (QyHKIHMH
MHOTHX  TPOW3BOJHBIX.  Meron
MHOxUTenel Jlarpanxa.

HUTOI'O yacoB Bo 2 cemecTpe:

36

Paszoen 7. lndde-

peHIMaNbHbIE YPaB-
HEHUS.

Tema 7.1 [Iudde-
peHLMaIbHBIE  ypaB-
HeHus 1-ro mopsika.

Huddepenumansuple  ypaBHEHUS,
ocHOBHBIe ToHATHS. Jnddepenim-
aJIbHBIC YpaBHEeHUs 1-ro mopsiika

Tema 7.2 udde-
peHLMaIbHBIE ypaB-
HEHUA BBICIIHUX IIO-
PSIKOB

Huddepenumansuple  ypaBHEHHS
BBICIIMX TOPsIKOB. JIMHeWHbIe oj-
HOPOJIHBIE muddepeHuranbHbIe
YpaBHEHUS!  BBICIIUX  IOPSAIKOB.
CrpykTypa OOIIEro pemieHus Ju-
HEWHOI'0 OJHOPOJHOIO YpaBHEHUS,
¢dhopmyna Octporpanckoro-Jlny-
Bwis. JIMHENHbIE HEOIHOPOJIHbIE
muddepeHnManbHble  ypaBHeHHUS |-
ro MopsKa.

Tema 7.3 Cucremsl
nddepeHInaTBEHBIX
ypaBHEHUI

Cucrema OOBIKHOBEHHBIX audde-
peHIMalIbHbIC ypaBHEHHUS 1-ro mo-
psaaka. CucTeMbl JUHEHHBIX TU}-
(hepeHIIMANBHBIX YPAaBHEHUH C II0O-
CTOSTHHBIMH KO3 (huImmeHTamu.




Tema 8.1 Ywuciossle

UucnoBble psapl, CXOJUMOCTb U
cymma. JlelictBusi ¢ psimamu. Me-
TOABl HCCJENOBAHUS CXOJUMOCTH

4
PAIBL. 3HAKOMOCTOSIHHBIX PSAIOB. MeTo bl
HCCIEAOBAHUS CXOIUMOCTH 3HAKO-
MIEPEMEHHBIX PSIIOB.
OyHKIMOHALHBIC Psifibl, 00J1acTh
Pasoen 8.UnCIoBLIC cxonuMocTu. CTeneHHbIe  PAJbI,
10 | u byrxm P HKLII;IOHaJ'II)HLIe pasnoxenue (GYHKIUI B CTETICHHBIE
pﬂmzll Tema 8.2 Crenermpe | PP Psg Teilinopa, mocraTo4Hbie
' ) YCJIOBUSL CXOJUMOCTH psaa Tew-
psanbl.Paznoxenue
jopa. Pa3noxeHue 3aeMEHTapHBIX
3JIEMEHTAPHBIX . - 4
N . | yaxkuuit B psax Teiimopa. Tpuro-
¢byaxomit B psag Teii-
Hopa HoMmeTpuueckue psasl, pan Dypoe.
pa. [TpubnxkeHHOE BBIYHUCICHHUE C TI0-
MOLIBIO PsiAOB. BUHOMHUANBHBIN psin.
IIpunoxenue psaaoB K PELICHUIO
3ajJ1a4.
11 | UTOI'O uacoB B 3 cemecrpe: 16
BCEI'O 4acos: 88

4.2.3. JIaGopaTopHbIii NPAKTUKYM — y4eOHBIM TUIAHOM HE MPEyCMOTPEH




4.2.4. llpakTuyeckue 3aHATHA

Ne | HaumenoBanu HaumenoBanue
n/ e paszaena NMPaKTHYECKOro
n | AUCHUILINHDBI 3aHATHSA

ConepmaﬂuenpaRaneCKoro
3aHATHUA

Bcero
4acoB

1 2 3

Cemectp 1

MartpuIrsl ¥ OTIpEISITUTEIH.

ITonsTe MaTpuibl, Onepanuud Haja
MaTpHIlaMd B UX cBoicTBa. Orpe-
JIETUTENN, WX CBOMCTBAa. BEIamcie-
HHUE onpeaenurenei. MuHOpel U
anrebpanveckue pononHenus. OO0-
paTHasi MaTpuUlla, paHT MaTPUIIBI.

Pazoen 1. Dmne-
1. | mentn
JIMHEUHOU
anreOpsl.
Teopus cucteM JHHEUHBIX
YpaBHEHUH.

CucreMbl N JUHEHHBIX anreOpau-
YECKUX YpPaBHEHMH C N HEU3BECT-
HBIMH. YCIIOBUE  COBMECTHOCTHU
CJIAY. MarpuuHas M BEKTOpHas
3amuck CJIAY. T'eomerpuueckas
MHTEPIpPETAlUsd pPEUIEHUS CUCTEM
JUHEHHBIX ypaBHEHUM H Hepa-
BeHCTB. MeTtozsl pemenuss CJIAY.
ITonstue meroma Xopmana-I'aycca
K BBIYMCICHUSIM paHra MaTpuLbl U
0o0paTHON MaTPHIIBL.

Paszoen 2. Dne-
2 MEHTBI OJIEMEHThl BEKTOPHOU aj-
" | BEKTOpHOH  ai- | TeOpEHL.

reOpBhl.

BexTophl, OCHOBHBIE ONpeneneHus,
JUHEWHbIe oONepaluu Haja BEKTO-
pamu. Ilpoekuus BeKkTOpa Ha OCb,
MOIYJb BEKTOpA. CkanspHoe
MPOU3BEAEHUE BEKTOPOB. JIMHEHAs
3aBUCUMOCTh BEKTOPOB, OCHOBHBIE
TeopeMbl. ['eoMeTpuYEeCKUil CMBICT
JUHEWHOM 3aBUCHUMOCTH 2-X, 3-X, 4-
X BEKTOPOB. Bekropnoe
MPOU3BEICHUE BEKTOPOB, CBOMCTBA,
npuMeHnenne. CMelIaHHoe Tpo-
M3BEJIEHUE BEKTOPOB, CBOKCTBA.

14

Paszoen 3.
Amnamutudeckas | AHAIMTHYECKAss TEOMETPHS
3. | reoMerpus  Ha | HA IUIOCKOCTH ¥ B IIPO-
IUIOCKOCTU U B | CTPAHCTBE.

MIPOCTPAHCTBE.

IIpsmas Ha I1UIOCKOCTH W B TIpO-
cTpaHcTBe. [IpsMas M MIIOCKOCTH B
npoctpancTBe. OOmiee ypaBHEHUE
psIMOH B MIPOCTPAHCTBE.
Kanonmnueckoe ypaBHEHHE MpsAMOH,
NMPOXOJSIIe uepe3 JB€ TOUKH.
Ilepexon ot oOmiero ypaBHEHHUS K
KaHOHMYECKOMY.  YIol  MexAay
JBYMST MIPSIMBIMH, YCIIOBHS
MapajuUIeTFHOCTH W TIEPIECHIUKY-
JSIPHOCTH. YTOI MEXIy HpsIMOH U
IJIOCKOCTBIO, ~ YCJIOBUSA  Hapai-
JIENIbHOCTH ¥ TIEPIEHINKYJISIPHOCTH.

12

4 Paszoen 4.Beene-

Teopus npenenos.
HHUE B aHAJIU3. P pen

YucioBble IOCISA0BATEILHOCTH U
npenensl. CBONCTBa CXOASIIMXCA
nocinenoBarenbHocTed.  Ilepemen-
Hble M TIOCTOSIHHbIE BEJIUYMHBEI.
OYHKIMM ¥ CIOCOOBI WX 3aJlaHusl.




OcHOBHBIE 3JIeMEHTapHbIE (PYHKLIUH
n ux rpaduku. MaTepnonupoBanue
¢GbyHKUUH. Ilpenen  ¢yHKUOUM.
OcCHOBHBIE TEOpPEMBI O Ipeenax.
3ameuarenbHble Tpenensl.  becko-
HEYHO Mayible U OECKOHEYHO OO0Ib-
mue QyHKOUH. DKBUBaJICHTHBIC
0ECKOHEYHO MaJible (YHKLIUH.

Huddepenumanbuoe ucumc-
neHne (YHKIUM ONHOW Tie-
PEMEHHOM.

[IponsBogHass (QyHKIUHM, TeOMET-
pUYECKUNA U MEXaHUYECKUIN CMBICIL.
OcCHOBHBIE TIpaBWJIa W TPUEMBI
mudepeHIUpoBaHUS. Ta6mmma
IIPOM3BOJHBIX OCHOBHBIX JJIEMEH-
TapHeix QyHkOuid. [IponsBomnas
CJIOXKHOH, 0OpaTHOM, HESBHOM, ma-
paMeTpudecKku 3aZaHHON (YHKLUH.
[onstne muddepennnana, reomer-
pudeckuii cMmbici. OCHOBHBIE CBOMI-
ctBa auddepennuana. Ilpownsson-
Hble W JudQepeHIrnanbl BBICIINX
nopsiikoB. IHBapuaHTHOCTE (POPMEI
MIEPBOTO U MHBAPHAHTHOCTH (YOPMBI
Beicinx auddepenmnmanos. [Ipumo-
XKeHus TnpousBofgHONH. (OcCHOBHBIE
TEOPEMBI mddepeHnmanbHOTO
HCYHUCIICHUS (Depma, Ponns,
Jlarpamxka, Komm). IlpaBuso Jlonu-
Talsl PAcKpBITUS HEOIPEaeTIeHHO-
creii. @opmyna Teinopa, oLEHKA
OCTaTOYHOTO YJICHA.

@DYHKIMU KOMIUIEKCHOH Iie-
PEMEHHOM.

IlonsiTne W mnpencTaBiICHUE KOM-
IJIEKCHBIX uwucen. JleiictBus Hajg
KOMIUIEKCHBIMU yHciaMu. OyHKIHs
KOMIIJIEKCHOTO IIEPEMEHHOT 0.
[penen u HeNMpPEpBIBHOCTH (DYHKIIUU
KOMIUIEKCHOTO MIEPEMEHHOT 0.
HuddepenimpoBanue byHKIIIH
KOMIIJIEKCHOT'O IEPEMEHHOTO.

HUTOI'O gacos B 1 cemecTpe:

54

2 cemecTp

Pa3zoen 5.
MNurerpanbHoe
UCUUCIICHHE
¢byHKUMU OonHOU
MIEPEMEHHOM.

Heonpenenénnsrit HHTE-
rpa.

IlepBooOpasHas (yHKIIMM W HEOM-
penenennbli uHTEerpan. CpoiicTBa
HEOIIPEIEJIEHHOro uHTerpana. Mu-
Terpai OT OCHOBHBIX 3JIEMEHTapHBIX
¢ynkuuii. OCHOBHBIE METOJIBI HH-
TEerpupoBaHusl (HEMOCPEICTBEHHOE
MHTETPUPOBAHHE, 3aMeHa IepeMeH-
HOW, WHTETPUPOBAHME IO YACTSIM).
UnTerpupoBanne  palMoHaJIbHBIX

IpoOei. WnTerpupoBanue
TPUTOHOMETPUYECKUX  (PYHKIHHA.
UnTerpuposanue HEKOTOPBIX

VPPaIMOHATBHBIX (QYHKITHH.

14




OnpenenéHHplid UHTETpaIl.

IlonsTe oOmpeneneHHOTO  WHTe-
rpajna, ero reoMeTpUuecKUid CMBICI.
CBoiicTBa  ONpeAENeHHOIO HHTE-
rpasa.  HTErpalibHBIE  CYMMBI,
WHTETpa Kak (PyHKIUS BEpPXHETO
npenena.  Popmyna  Herorona-
JleitOnuna. Teopema o cpeaHeM.
Brruncnenne ornpeneieHHOTO WHTe-
rpajia METOAaMH HWHTETPUPOBAHUS
[0 YacTsIM M 3aMEHOM MepEeMEHHOI.
Hexoropsie reomerpudeckue u ¢u-
3WYECKHEe TIPIIIOKEHUS ONpeaesieH-
HOrO wuHTerpaia. I[IpubmmkeHHbIC
METOIBI BBIYUCIEHHUS OIpeiesieH-
HBIX HHTErpajoB ((GopMyIisl Tpare-
Ui, NpPAMOYTONbHUKOB, CHMII-
COHa), OLIeHKa MOTPELTHOCTH
BBIYUCIICHHM. HecoOcTBennsie
HWHTCTpalibl, MIPU3HAKKU CXOAUMOCTH.

14

Pasoen 6.

Hucp-
(hepeHmmaIbHOE
HCUHCIICHHE
(hyHKIUH He-
CKOJIBKUX TIepe-
MEHHBIX.

YHacTHbIe TPOU3BOIHEIE.

YacTHpIC TPOW3BOJHBIC W YaCTHEIC
mudpdepennnanel.  Huddepenmu-
pyemblie ¢yakimu. Heobxomumoe u
JoctaTouyHoe ycioBue auddepen-
mupyemoctu. [Ipom3BogHast CIOX-
HoW ¢yHKuun. [lonueni auddepen-
muan. [IpousBogHast mo Hampasiie-
Huwo. I'paguent. CBs3p NpOU3BOA-
HOM MO HAalpaBiICHUIO C TpajgucH-
toM. [lpomsBognbie u auddepen-
[UaJbl BBICHIMX IOPSIKOB, PaBEH-
CTBO CMEUIAHHBIX MPOM3BOIHBIX.

14

OKCTpEMyM H©  YCIIOBHBIM
9KCTpeMyM (YHKIHUU MHO-
TUX MPOU3BOIHBIX.

Haubombmree u HauMeHbIEe 3Ha-
YeHUs1 QYHKOUH.  JKCTPEeMyM U
YCIIOBHBIH ~ 3KCTPEMYM  (YHKIIHU
MHOTHUX  TPOHM3BOJHBIX.  Meron
MHOXxuUTesnen Jlarpanxa.

12

HUTOI'O yacoB Bo 2 cemecTpe:

54

3 cemecTp

Huddepennmanbapie  ypas-
HeHus 1-ro mopsaka.

Huddepennmansuple  ypaBHEHHS,
OCHOBHBIe TOHATHA. Juddepennu-
aJIbHBIC YpaBHEeHUs 1-ro mopsiika

Pazoen  7.]lud- JuddepeHinanbabie  ypaB-

(hepeHIMATHHBIE
HEHMSI BBICIIMX TTOPSIKOB.
YpaBHEHHSL.

Huddepenumansuple  ypaBHEHHS
BBICHIMX MHOPAJNKOB. JIuHeWHbIE OJI-
HOPOJIHBIE muddepeHunanbHbIe
YPaBHEHUS!  BBICIIMX  IOPSAKOB.
CtpykTypa OOIIEro pemeHus JH-
HEWHOro OJHOPOJHOTO YpaBHEHUS,
¢dhopmyna Octporpaackoro-Jlny-
Bwis. JIMHEHHbIE HEOJHOPOHBIE
muddepeHnanbHble ypaBHEHHsS |-
ro MopsiaKa.

Cucremsl mddepeniu-
QIBHBIX YpaBHEHUH

Cucrema OOBIKHOBEHHBIX judde-
peHIMalbHbIC ypaBHEHHs 1-ro Io-
psanka. CucteMbl JMHEHHBIX Jud-




(hepeHIMANBHBIX YPaBHEHUH C TIO-
CTOSTHHBIMH KO3 (hurmmeHTamu.

Paszoen 8.Yucio-
Bble U (DYHKITHO-
HAJTbHBIE PSIBI.

YuciaoBeie pAAbIL.

UucnoBsle psnpl, CXOOUMOCTh H
cymma. [leiicteusa ¢ psapamu. Me-
TONBI HCCIIECNOBAHUSA CXOIUMOCTH
3HAKOIIOCTOSIHHBIX pANOB. MeTozsl
HCCIIEOBAHMS CXOIUMOCTH 3HAKO-
IIEPEMEHHBIX PSIIOB.

Crenennsle psiapl.Paznoxe-
HHE 3JIeMEHTapHBIX
¢ynkuuii B psin Tefinopa.

OyHKIMOHATBHBIE PsIbI, 00J7acTh
cxonumoctd. CTeneHHble  PAmpbI,
pasnoxeHre QyHKIUH B CTEIICHHBIC
psanbl. Psag Teitnopa, nocraTouHble
yCIOBHS cxXxoaumocTd psiga Tei-
nopa. PasnoxeHue sneMeHTapHBIX
¢ynkuuit B psan Teitmopa. Tpuro-
HOMeTpHUYecKHe psnsl, psan Dypse.
[IpubnmxeHHOE BBIYMCICHUE C IIO-
MOULIBIO  PSiAOB.  BUHOMMAJIBHBIN
psan. IlpunoxeHne pagoB K pemie-
HUIO 33]1a4.

10

HUTOI'O gacoB B 3 cemecTpe:

36

BCEI'O yacoB:

144




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIEI'OCA

Ne HaumenoBanue Ne i/ Buan: CPO Bcero
n/ pa3aesa (TemMbl) 4acoB
n JTUACTUTLIMHBI
1 3 4 5 6
Cemectp 1
Pazoen | IeMEHTEI 1.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 2
1. |
JMHEHHOMN anreOpsl. 12 [ToaroToBka K TEKyIeMy KOHTPOJIIO.
2.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 4
Pasden 2. DieMeHTh 2.2 [ToaroroBka K KOJUIOKBUYMY T10
2. | Bexroproii énre6pm KOHTPOJILHBIM BOIIPOCAM pazjeiia
2.3 CocTaBJieHHEe OIIOPHOT'O KOHCIICKTA C
HCIIOJIb30BaHUEM DJICKTPOHHO-
oubmoreunoii cucremellPRboOKS
Pasden 3 3.1 [ToaroroBka K MPaKTUYECKUM 3aHSATUSAM 6
Ananurnyeckast 3.2 Pabota ¢ 31eKTpoHHBIM TOPTHOINO
3. | reomerpus ma MWIOCKOCTH [ 33 | CocraBieHHe ONOPHOTO KOHCIIEKTA C
1 B HPOCTPAHCTEE. HCII0JIb30BAHUEM DJIEKTPOHHO-
oubanoreuynoii cuctemellPRbooks
4.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 4
4.2 [TonroToBka K KOJUIOKBHYMY T10 BCEM
4 Pazoen  4.Beenenue B BOIIpocaM paszcia
* | apanms. 4.3 [ToaroroBka Kk KOHTPOIBHOU paboTe
4.4 IToaroroBka Kk MpOMeKyTOUYHOMY
KOHTPOJTIO
HUTOTI'O yacos B 1 cemecTpe: 16
2 cemecTp
1.1 [ToaroroBka kK NPaKTUYECKUM 3aHATUSAM 30
1.2 CocTtaBrieHre OTIOPHOTO KOHCIIEKTA C
Pasoen 5. HCIIOIB30BaHUEM DIIEKTPOHHO-
UnrerpanbHoe wc- oubmmoteunoii cucremsllPRbooks
5. | umcnenue GyHKUMU ONHOM 1.3 [ToaroroBka K KOJUIOKBUYMY I10 BCEM
IEPCMEHHOM. BOIIpOCaM paszena
14 BrinosiHeHue 3agaHuil pacyeTHO-
rpadudeckoil paboThI 10 JaHHOMY
pazneny
2.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSM 31
2.2 PaGora c anekTpoHHBIM TOPTQOIHO
Pazden 6 2.3 Brinonnenue 3aganuii pacueTHO-
6 TinddepenmansHoe rpaduyeckoil paboThl 10 TaHHOMY
" | ucuncnenue QyHKIUU He- pasaciy
24 CocraBneHre OopHOTO KOHCITEKTa C

CKOJIBKUX IIEPEMECHHBIX.

WCIIOJIb30BAHUEM JJIEKTPOHHO-
oubmmoreunoi cuctemellPRbooks




HNUTOI'O yacoB B cemecTpe:

61

3 cemecTp
1.1 [ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 29
1.2 CocraBneHre OOpHOTO KOHCIIEKTa C
WCIIOJIb30BAHUEM DJIEKTPOHHO-
Pasoen 7. nd- oubmmoreunoii cucremsllPRbooks
7 E:E;;mﬂaﬂwme ypas- 1.3 [TonroToBka K KOJUIOKBHYMY T10 BCEM
Pasoen  8.UucnoBbie u BOTIpocam pasac/ia —
(YHKIIHOHATBHBIE PATTBL 14 BrinonHenue 3aganuii pacueTHO-
rpaduuecKoil paboThI 10 TAHHOMY
pazzueny
15 Pabota ¢ anekTpoHHBIM TOPTHOITHO
2.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 25
2.2 CocTraBiieHrEe OTIOPHOTO KOHCIIEKTA C
HCIIOJIb30BAaHUEM DJICKTPOHHO-
oubmoreunoii cucrembllPRboOKS
Paszoen 7. lud- 2.3 [ToaroroBka K KOJUIOKBHYMY T10 BCEM
8. | depenumanbhbie ypas- BOIIpOCaM pasjena
HCHMAL. 2.4 BrimonHenue 3a1aHuii pacyeTHO-
rpaduyeckoil paboThI 110 TaHHOMY
pazzueny
2.5 [ToaroroBka K MpOMEKyTOYHOMY
koHTpoo (TITIK)
HUTOTI'O 4acoB B cemecrtpe: 54




5. HNEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUA JJ51
CAMOCTOATEJBHOU PABOTBHI OBYYAIOIIUXCA 11O JUCHUITJINHE

5.1. Meronnyeckne yka3aHusi JJIs HMOATOTOBKHM O0y4YAOIIMXCHA K JIEKIMOHHBIM
3aHATHAM

Jlexuust sSBIIETCS OCHOBHOU (pOpMOil 00ydyeHus B BbICIIEM y4eOHOM 3aBEACHUU. 3alUCH
JEKIMHA B KOHCIEKTaX JOJDKHBI OBbITh H30MpaTEeNIbHBIMH, IOJHOCTHIO CJEIyeT 3aliChIBaTh
TOJIBKO ompeleneHus. B KOHCIEKTe pEeKOMEHIYeTCs IPUMEHSTh COKpPALIEHUE CIIOB, 4YTO
YCKOPSIET 3amuch. Bompockl, BO3HHMKAKOIIUE B XOAE JEKLHMH, PEKOMEHAYETCS 3alKChIBATh Ha
HOJISIX U TTOCJIE OKOHYAHHS JICKIIMH 00paTUTHCS 3a Pa3bsICHEHHEM K MPEIo1aBaTelIio.

PaboTta Ha/j1 KOHCIIEKTOM JIEKIIUU OCYIIECTBIISIETCS M0 ATalaMm:

* IOBTOPUTH U3YUEHHBIH MaTEpUal 10 KOHCIEKTY;

* HEMIOHSTHBIE MTOJIOKEHUSI OTMETUTh Ha MOJISIX U YTOUHUTD;

* HEOKOHUYCHHBIE (hpa3bl, MPOIYIICHHBIE CIIOBA W JPYrHe€ HEAOYEThl B 3alUCIX
YCTPaHUTh, MOJIb3YACh MaTepHaliaMu U3 y4eOHHUKA U IPYTUX UCTOYHHUKOB;

* 3aBEpLIUTh TEXHUYECKOE O(POPMIIEHHE KOHCIEKTa (IOAYEPKUBAHUSA, BBIJICICHUE
TJIaBHOTO, BBIJICICHNE PA3/AeIOB, MOAPA3/IEIOB U T.I1.).

CamocrosiTenbHyI0 paboTy cleayeT HauyuHaTh C JOPaOOTKH KOHCIEKTA, JKEJIaTeIhHO B
TOT € JIeHb, MI0KAa BPEMS HE CTEPJIO COJep KaHUe JIEKIIMN U3 nmaMaTu. PaboTa HaJ KOHCIIEKTOM
HE JOJDKHAa 3aKaH4YMBaTbCcs C IpociayliuBaHus Jekuuu. Ilocnme nexknuu, B mporiecce
CaMOCTOSITENIbHOM paboThl, Mepe/ TeM, KaK OTKPBITh TETPa/b ¢ KOHCIIEKTOM, ITOJIE€3HO MBICIIEHHO
BOCCTAaHOBUTH B IAMATH COJEpPKaHHUE JIEKIIUH, BCIOMHUB €€ CTPYKTYPY, OCHOBHbBIE IIOJIOKEHUS U
BBIBO/IBI.

C nenpio 10pabOTKM HEOOXOIUMO IPOYUTATH 3alMCH, BOCCTAHOBHUTH TEKCT B MaMATH, a
TaKk)Ke HCIPABUTh OINUCKH, pacmudpoBaTh HE MPUHATHIE paHEE COKPAIICHUS, 3alOJHUTH
MPONYILIEHHbIE MECTa, MOHATh TEKCT, BHUKHYTHh B €ro cMbIci. Jlamee mpounTaTh MaTepuai Io
PEKOMEHIYEMON JIUTEpAType, pa3pelas B XOAE UTEHUS, BO3HUKILINE DaHEEe 3aTpyJHEHMS,
BOIPOCHI, & TAK)KE JOMOJIHEHUS U UCIPABIISis CBOU 3alMCU. 3alMCH JIO0JKHBI ObITh HArJIsAHBIMH,
JUIS 4ero CleAyeT NMPUMEHATh pa3iNyHble CocoOb! BhleneHuil. B xo1e nopaboTku KOHCIEKTa
YrIyOIIsIFOTCS, pacIIMPSAIOTCS U 3aKPEIUIAIOTCS 3HAHMSI, a TaKKe JOIOJIHAETCS, UCIIPaBIIIeTCs U
COBEpILEHCTBYeTCS KOHCNEKT. Emie myuie, eciau Bbl nepepaboTaeTe KOHCHEKT, JaJuTe €ro B
HOBOM CHCTEMaTH3allMK 3amuceid. DTO, HECOMHEHHO, 3aliMET HEKOTOpOe BpeMs, HO MaTepual
BaMH OyzeT Xopomo npopa0oTaH, a KOHCHEKTHBHAs 3alllCh €ro MpUBeAeHA B yJOOHBINA is
3allOMUHAaHUsS BUJ. BBezeHNe 3aroioBKoOB, CKOOOK, 0000IIAIOMINX 3HAKOB MOXKET 3HAUYUTEIbHO
MOBBICUTh KAa4€CTBO 3allMCH. JTOMY MOXKET CIIYXKHUTb TaKKe€ IOAYEPKUBAHUE OTAEIBHBIX MECT
KOHCIIEKTa KpacCHbIM KapaHJalloM, MPUBEACHHE Ha MOJSAX WJIM Ha OOpaTHON CTOpPOHE JMCTa
KpPaTKOM CX€MbI KOHCIIEKTA U JIp.

[TonroToBieHHBI KOHCIIEKT M PEKOMEHJyeMas JHUTepaTypa MCIONb3yeTcs MpHU
MOJArOTOBKE K MPAKTUYECKOMY 3aHATHIO. [I0AroToBKa CBOAUTCS K BHUMATEIBHOMY ITPOUYTEHHIO
yueOHOro Marepuaia, K BBIBOAY C KapaHJallOM B pyKax BCeX YTBEpXACHUH U GopMyl, K
pELIECHUI0 TNPUMEPOB, 3aJad, K OTBETaM HA BONPOCHI, NPEUIOKEHHBIE B KOHIE JIEKLIIHUU
npenojaBaTesieM WIM I[OMEIIEHHbIE B peKkoMeHayemou mautepaType. I[lpumepsi, 3amauw,
BOIPOCHI IO TEME SBJISIOTCS CPEJCTBOM CAMOKOHTPOJIS.

HenpemeHHBIM ycliOBHEM IIyOOKOrO YCBOEHHS yueOHOro MaTepuana SIBISETCsS 3HAHUE
OCHOB, Ha KOTOPBIX CTPOUTCSI U3J0XeHHe marepuana. OObIYHO IperojaBaTellb HAllOMUHAET,
KaKol paHee M3Y4EHHBI MarepHual U B KaKOl cTerneHu TpedyeTcss MOArOTOBUTh K OYEPEIHOMY
3aHATUIO. JTa PeKOMEHaIus, Kak U TpeOOBaHHE CUCTEMAaTUYEeCKON M cepbe3HON paboThl Haj
BCEM JIEKIIMOHHBIM KYpCOM, MOJUIEKUT 0€3yCI0BHOMY BBINONHEHUIO. [loTepu Jorudeckoit cBa3u
KaK BHYTPU TEMbI, TaK U MEXIYy HUMU MPUBOAUT K HETATUBHBIM MOCIEICTBUSIM: MaTepual
yueOHOM JHCUUIUIMHBI TEPEecTaeT OCHOBATEIbHO BOCIHPHUHMMATHCA, a TBOPUECKUH TpY.I
MOJMEHSIETCSl YTOMJIGHHBIM IepenuchiBanneM. ObpaleHne K paHee H3y4YeHHOMY MaTepuainy He



TOJIBKO IMOMOTrac€T BOCCTAHOBUTHL B IMAMATU HM3BCCTHBLIC ITOJIOXKCHUSA, BBIBOAbI, HO WU HIPUBOAUT
pa3po3HEHHbIC 3HAHHUS B CHCTEMY, yrayonsier u pacumupsier ux. Kaxkaplii Bo3BpaT K CTapomy
MaTcpHrally IO3BOJIACT Ha¥WTH B HEM YTO-TO HOBOC, ICPCOCMBICINTL €ro € HUHBIX HO3HHHﬁ,
ONpeAeNuTh Uil Hero Haubolsiee MOAXOJIAILIECe MECTO B YKE HMEIOIIeHcs cucTeMe 3HAaHUM.
HeonHokpaTHOe oOpaieHre K MPOWICHHOMY MaTepuany SBIsSETCS HanOoliee paloHaIbHOU
dbopMmoii mpuobpeTeHust u 3aKperieHus: 3HaHui. OUeHb MOJIE3HBIM, HO, K COXKAJICHHUIO, €IIIe MaJlo
HCIIOJIb3YCMbIM B IMPAKTUKC CaMOCTOSTEILHOU pa60TbI, ABJISICTCSA IpeaABapUTCIIbHOC
O3HAKOMJIEHHE C yueOHBbIM MarepuanoM. Jlaxke kpaTkoe, Oerjoe 3HAKOMCTBO C MaTepHalioM
ouepeaHON JeKuuu aaer MHoroe. OOydarommuecss MONy4aroT oOIiee MpeACTaBICHUE O €€
COJIEp’)KaHUU U CTPYKType, O TJIaBHBIX M BTOPOCTENEHHBIX BOMPOCAX, O TEPMHHAX U
omnpeneneHusx. Bee 3To obneryaer paboTy Ha JEKIUH U I€TAET €€ [eJIeyCTPEMIICHHOM.

5.2. Meroanyeckue yKazaHusi 1Jisl NMOATOTOBKU O0y4armolIuXcsl K NMPAKTHYECKHUM
3aHATHAM

B mpouecce mOAroTOBKM M MPOBENEHUS NPAKTHUUECKUX 3aHATHH oOydaromuecs
3aKpeIUIAIOT TIONYYEeHHBIE paHee TEOPETUYEeCKHE 3HAHMSA, TPUOOPETAIOT HAaBBIKM UX
MPAKTUYECKOT0 MPUMEHEHHS, OTBIT PallMOHAIBHON OpraHu3aIiy yaeOHOMi paboThl.

HOCKOJIBKy AKTUBHOCTH Ha MPAKTUYCCKUX 3aHATUAX SABJISACTCA nmpeamMecToM
BHYTPUCEMECTPOBOTO KOHTPOJSI €ro MPOJABIKEHUS B OCBOCHHU Kypca, MOATOTOBKA K TaKUM
3aHATUAM Tpe6yeT OTBE€TCTBCHHOI'O OTHOIIICHUS.

[Ipy moAroToBKE K 3aHATUIO B IMEPBYIO O4Yepedb MOJKHBI HCIOJIb30BaTh MaTepHall
J'IGKIII/II;'I N COOTBCTCTBYIOIIUX JIUTCPATYPHBIX HCTOYHHUKOB. CaMOKOHTpOJII) Ka4dyeCTBa II0AI'0OTOBKH
K KaXJIOMY 3aHSTHIO OCYUIECTBIISIOT, MPOBEPSsi CBOM 3HAHUS M OTBEYash Ha BOMPOCHI IS
CaMOIPOBEPKH MO COOTBETCTBYIOIIEH TeMe.

BxonHO# KOHTPOIb OCYIIECTBISETCS MPEnoiaBaTeeM B BUIE IPOBEPKU U aKTyaTu3alluu
3HaHUN 00YYaIOIIUXCS 10 COOTBETCTBYIOLEH TEME.

BbIX0o/HOW KOHTpOJIb OCYIIECTBISIETCS MpernojaBaTelieM IPOBEPKOH KadecTBa MU
IIOJIHOTHI BBITIOJIHEHUS 3aJaHU.

[ToaroToBKy K MpPakTHUYECKOMY 3aHATHIO KaXIbl OOydaromuiicss OJKEH HayaTh C
O3HAKOMJICHHA C IIJIAHOM  IMPAKTUYCCKOr'o 3aHATHA, KOTOpBIi/JI OTpaXa€T COACPIKAHUC
npeiokeHHO! TeMbl. TiiarenbHoe NpoyMbIBaHUE U M3YYEHHUE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha MpOpabdOTKe TEKYIIEro MaTepuana, a 3aTeM H3ydeHHe O00s3aTeNbHOW W OTOIHUTEIHHON
JUTEPaTyphl, PEKOMEHJOBAHHOM K JaHHOH Teme.

Bce HOBBIE MOHSATHS TI0 I/I3yT~Ia€MOI\/'I TEME HGO6XOI[I/IMO BbBIYUUTb HaW3yCTb U BHECTU B
rJI0ccapuid, KOTOPBIH 1e1ecoo0pa3Ho BECTH C caMOro Havajla u3ydeHus Kypca. Pe3ynbraT Takon
paboThl OJDKEH TPOSBUTHCS B CIIOCOOHOCTH OOYyYaromerocsi CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BBHICTYINICHUH U YYacTUU B KOJIJIEKTUBHOM OOCY>KJI€HHHU BOIIPOCOB
HsyqaeMoﬁ TEMBI, TPAaBUJILHOM  BBIIIOJHCHUN  IMPAKTUYCCKHUX 3aﬂaHHﬁ. HpezmaraeTcsl
CJIeyIOoIIast OMIOPHAsi cXeMa IMOATOTOBKH K MPAKTHYECKUM 3aHATUSM.

OOyyaromuiics IpyU NOJATOTOBKE K MPAKTUYECKOMY 3aHATHIO MOXKET KOHCYJIbTHPOBATHCS
C TIperojaBaTelieM W TOJy4aTh OT HEro HaBOJALIME pa3bsCHEHMs, 3aJaHus Ui
CaMOCTOSITENIbHOM pabOTHI.

1. O3HakOMJIEHME C TEMOH MpPaKkTUYECKOro 3aHATUA. DBblaeneHue TIJIaBHOIO
(OCHOBHOM TEMbI) U BTOPOCTENEHHOTO (TI0Apa3/Aeiibl, YaCTHBIE BOIIPOCHI TEMBI).
2. OcBocHHME TEOPETHUECKOTO MarepHuaja IO TEME C ONOpOM Ha JIEKIMOHHBIN

Mmarepualn, y4eOHMK W Jpyrue yudeOHble pecypcbl. CaMompoBepKka: MOCTaHOBKA BOIPOCOB,
3aTParuBarOIINX OCHOBHBIE TEPMUHBI, ONIPEICIICHNS U IOJI0KEHUS 110 TEME, U OTBETHI HA HUX.

3. Brimonnenune npaktuueckoro 3ananus. OOHapyKeHHE OCHOBHBIX TPYAHOCTEH, X
pelIeHre C TOMOILBIO JIOMOJHUTEIbHBIX WHTEIUIEKTYaIbHBIX YCHJIMH /WU TOAKITIOYEHHS
JOTIOTHUTEIbHBIX HCTOYHUKOB HH(OPMALIUH.

4. Penienune TUIIOBBIX 3aJaHUN pacyeTHO-TpadUUecKoi paboThI.



5.4. MeToanueckue yKa3aHus 10 CAMOCTOATEIbHOI padoTe 00y4arommuxcst
Pabora ¢ 1uTepaTypHBIMHM HCTOYHUKAMH U HHTEPHET pecypcaMu

B mpornecce moaroToBKku K MpakTHUECKUM 3aHATHSM, CTyJCHTaM HEOOXOAMMO OOpaTHUTh
0co00e BHUMAHUE HA CAMOCTOSATEIIbHOE U3yUeHHE PEKOMEHJOBAaHHOH ydeOHO-MEeTOoIuuecKol (a
TaKOKe HAYYHOH U TOMYJISIPHOM) JINTEPATYPBHI.

CamocrosrenbHas paboTa ¢ yueOHUKaMH, YUeOHBIMH ITOCOOMSIMH, HAYYHOH, CIIPAaBOYHOMN
U TONMyJSPHOH JIUTEPAaTypoil, MarepuajaMu MEpUOAMYECKUX u3daHuii u  HTepHera,
CTaTUCTUYCCKUMHU JaHHBIMHU ABJIACTCA Hauboiee 3(1)(1)CKTI/IBHBIM MCTOAOM ITOJYUCHUA 3HaHPII7[,
HO3BOJISICT 3HAYMTENLHO AKTUBU3UPOBATH IIPOIECC OBJIAJCHUS HH(MOpManmeil, crocodcTByeT
Oosiee TIyOOKOMY YCBOEHHMIO HM3Yy4aeMOro Mmarepuana, (GopMuUpyeT y OOYydarolMXcs CBOE
OTHOUIEHUE K KOHKPETHOU Ipoodiieme.

Bonee rmy6okoMy pacKpBITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIOTIOJTHUTEIBHON
JUTEPATYpOi, PEKOMEHIOBAHHOW IpernojaBaTe]ieM IO KaXKAOH TeMe CEMHHAPCKOro WU
MPAKTUYCCKOI'0 3aHATHA, YTO ITO3BOJIACT O6y‘-IaIOHII/IMC$I MMPpOsABUTHL CBOIXO MHAWBUAYAJIbHOCTH B
paMKax BBICTYIUICHHS HA JQHHBIX 3aHATHSX, BBIABUTH MIMPOKUH CIIEKTP MHEHUH 1O M3y4aeMOi
npobiieme.

HpOMe)KyTO‘{HaH arrecranusd

I[Io wroram 1 cemectpa mnpoBoguTcs 3ader. [lpm mMOArOTOBKE K clade 3adera
pPEKOMEH/AyeTCs IOJb30BaTbCs MaTepuallaMM IPaKTHUYECKUX 3aHATHM W MaTepualami,
W3YYCHHBIMH B XOJI€ TEKYIIEH CaMOCTOSITEIIbHON pa0oThl. 3a4eT MPOBOIUTCS B YCTHOU (hopme,
BKJIIOYAE€T MOJArOTOBKY M OTBEThl OOydarollerocs Ha TeOpeTHdYecKHe BOIpochl. Tak ke
oOyuaromemMycss He0OOXOAUMO TIPEACTAaBUTh Ha 3a4eTe BBHIMOJHEHHYIO PacdeTHO-TpaduyecKyro
pabory.

ITo utoram 2 u 3 ceMecTpoB MPOBOAUTCA dK3aMeH. [Ipu MOAroTOBKE K claue IK3amMeHa
pEKOMEH/yeTCcs IMOJb30BaThCs MaTepualaMHu IPaKTHUECKUX 3aHATHH M MaTepualamu,
M3Y4EHHBIMH B XOJI€ TEKYIIEH CaMOCTOATENBHOM paboTHI.

DK3aMeH MPOBOJIUTCS B YCTHOHM (hopMe, BKIIIOUYAET MOATOTOBKY U OTBETHI 00yYaroIIerocs
Ha TeopeTHyecKre BOmpockl. [To nToram sK3aMeHa BBICTABIISIETCS OIICHKA.



6. OBPASOBATEJIBHBIE TEXHOJIOTI'MHU

Ne Ne Bcee
ce . OO6pa3oBarejibHbIE ro
n/ | me Buabl yueOHo# padoThI aac
_— TeXHOJOTUH
pa (1)
1 2 3 4 5
Jlekyus, npesenmayus c
Jlexyuss «BexkToppl Ha TJIOCKOCTM M B TpO-
1. |1 UCNONb308AHUEM 2
CTpaHCTBE. BEeKTOpHBIE MPOCTpAHCTBAY PowerPoint
9 1 Jlexyusa «HenpepoiBable GyHKIMH. ToYkU paspeiBa | [Ipodremnoe obyuenue 2
' GYHKITINY
3 1 IIpaxmuueckoe 3auamue «Onpenenutenu | Texnonozus paseumus |
' KBaJPATHBIX MaTPHUID) KPUMU4eCcKo20 MblULIeHUs]
4 1 Ilpaxmuueckoe  3anamue  «Pemenue cucreM | Texnonozus passumus |,
' JIMHEUHBIX aIreOpanyecKuX ypaBHECHUI» KPUMU4eCcKo20 MblULIeHUs]
5 1 Ilpakmuueckoe 3auamue «3ameuatenbHble | Texnonozus paseumus |
' TIPECIIBIY KPUMU4eckKo20 MblUuleHUs]
. . | Jlexyus, npezenmayus c
Jlexyus. «lIpousBogubie mpocTelmux ¢GyHKIHH, Y P 4
6. | 2 . . UCNONIL30BAHUEM 2
00paTHOM, CIIOKHON (PYHKIIUN PowerPoint
. Jlexyus, npezenmayus c
Jlexyus. «lIpuMeHeHnEe NPOU3BOJHOM K HMCCIENO-
7. | 2 UCNONb308AHUEM 2
BaHUIO (PYHKLIUK» PowerPoint
Jlekyus, npesenmayus c
Jlexyus. «'eomeTpudeckue U (PU3UUYECKHE MPH- Y P 4
8. | 2 UCNONIb30BAHUEM 2
JIOXKCHUST MHTETpasa PowerPoint
9 2 Ipakmuueckoe 3anamue.VInterpupoBanue | [Ipooremnoe ooyuenue 4
' paInMoOHAIBHBIX APOOEii»
10| 2 IIpakmuueckoe 3aHAmue. «HUccnenoBanue | IIpobnemnoe obyuenue 2
' (YHKIIMH U IOCTPOEHHE rpaduka
Jlexyus, npesenmayus c
Jlexyus. «HTerpupoBaHue palMoOHAIbHBIX
11.| 2 1poGeiny UCNONb308AHUEM 2
P PowerPoint.
Jexyua «C Typa 00IIero peneHus: JUHEHHOTO Jlexyus, npesenmayus ¢
12. 3 4 TPYKIYD HIETo b UCNONIL308AHUEM 2
OJIHOPOJIHOTO YPAaBHEHHU S PowerPoint
Hmoeo 26




7.1.

7. YYEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHUE
JANCHHUITINHBI
IlepeyeHb OCHOBHOI M 1ONIOJTHUTEJILHOH Y4eOHOM JIUTEpaTypPhI

CnHcoK OCHOBHOM JIMTEPATypPHI

Kupcanos, M. H. Maremaruka u nporpammupoBanue B Maple : yueGHoe mocobue / M. H.
KupcanoB. — Mocksa :Aii [Iu Ap Menua, 2020. — 164 c. — ISBN 978-5-4497-0585-3. —
Texcr : anexTponnsiii // Ludposoii oopazoBarenpHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/95593.html. — Peskum moctyma: 1uist aBTOPU3UP. MOIb30BaTEIIEi
Marematnka B Excel : yuebnuk /s By3oB / O. A. batwok, /1. B. bep3un, . JI. ['ob6apeBa [u
ap.] ; mox penakiueit T. JI. domuueBoii. — Mockaa : IIpomereit, 2019. — 230 ¢. — ISBN
978-5907100-22-0. — Texkcr : snextpoHHbIN // Ludpposoit obpazoBarensHbi pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/94445.html (mara oGparieHus:
03.02.2023). — Pexum jpoctyma: Ajis aBTOPU3HP. MOJIb30BaTEICH

Martemaruka: ypaBHEHHs W HepaBeHCTBa : yuebHoe mocobue / H. H. Hekpacoma, B. B.
I'opsitnos, A. C. Yecnokos, C. C. Cymepa. — Boponex : BopoHexckuil rocy1apcTBeHHbIN
texHuueckuid ynusepcurer, ObC ACB, 2019. — 102 c. — ISBN 978-5-7731-0774-3. —
Texkcr : anekTponnsiii // Ludporoii oopazoBarenpHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/93321.html. — Pexxum moctyna: uist aBTOPU3UP. MOJIb30BaTEIICH
Anamap, Xak Yetsipe nekiuu o Mmatemaruke / XKak Amxamap ; mepesoa B. B. IllymukoBckasi.
— Mocksa, MxeBck : MHCTUTYT KOMIBIOTEpHBIX HccienoBanuii, 2019. — 60 c. — ISBN
978-5-4344-0590-4. — Texkcr : anmextponHbiii / LudpoBoit obpazoBarensublii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/92024.html — Pexwum mocryma: mis
aBTOPU3HUP. N0JIb30BATEIEH

Aranun, B. I'. CnenuanbHbie IIaBbl MaTeMaTHKH: MHOXECTBA, rpadbl, KOMOWHATOpUKA

yuebHoe nocobue / B. I'. Aranun. — HoBocubupck : HoBocuOupckuii rocyaapCTBeHHBIH
TexHW4Yecku yHusepcuretr, 2016. — 83 c. — ISBN 978-5-7782-2882-5. — Tekcr :
anektponnsl // Ludposoit obOpazoBarenvHbiii pecypc IPR SMART : [caiir]. — URL:

https://www.iprbookshop.ru/91534.html. — Pexwum noctymna: 1uist aBTOpU3UP. MOJIB30BATENEH
I'pomos, A. . Marematuka : yuebHoe nocodue / A. U. I'pomos, B. U. Ky3pmunos. — 4-¢
u3q. — Mocksa : Poccuiickuil yauBepcuret apyx0b1 Hapozos, 2018. — 504 ¢. — ISBN 978-
5-209-07511-0. — Texkct : osnexrtponsbii // LludpoBoit obOpazoBatensHBI pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/91022.html (mara oOparmieHus:
18.11.2022). — Pexxum nocTyma: 1Jisi aBTOPU3HP. MOTb30BaTEINCH

Anamuyk, A. C. CneunanbHble pa3/Jefibl MaTeMaTUK : ydyeOHoe mocobue (Kype Jekuuit) / A.
C. Apamuyk, C. P. AmupokoB, ®. b. TebyeBa. — CraBpomnons : CeBepo-KaBkazckuit
denepanbublii  yHuBepcuter, 2018. — 149 c. — Tekcr : anextpoHHbI // Ludposoit
00pazoBaTenbHbIN pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/92753.html. — Pesxum moctyna: 1uist aBTOPU3UP. MOJIb30BaTEINICH
Mup3sosia, M. B. Maremartuka : kypc nekuuii / M. B. Mup3osn, T. X. Cauer. — CraBporiosib
: CeBepo-KaBkasckuii ¢penepanbublii yausepeutet, 2018. — 153 €. — TekcT : 31eKTpOHHBIH //
[Mudpposoit  oOpazoBatenbubiii  pecypc IPR SMART : [caiir]. —  URL:
https://www.iprbookshop.ru/92557.html — Pexxum mgoctymna: 1uis aBTOpU3UP. OJIb30BaTENEH



https://www.iprbookshop.ru/95593.html
https://www.iprbookshop.ru/94445.html
https://www.iprbookshop.ru/93321.html
https://www.iprbookshop.ru/92024.html
https://www.iprbookshop.ru/91534.html
https://www.iprbookshop.ru/91022.html
https://www.iprbookshop.ru/92753.html
https://www.iprbookshop.ru/92557.html

CnHCOK J0NOJHUTEIBHON JHTEPaTypPhl

PomanoBa, I'. H. MaremaTtuka B Tabnunax. B 3 wactsax. U.3 : ydeOnoe mocodue / I'. H.
PomanoBa. — Kazanp : Kazanckuil HalmoHaIbHBINA MCCIIEIOBATEIbCKUN TEXHOJOTHYSCKUM
yauBepcuret, 2018. — 88 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2057-4 (u.3). —
Tekcr : anextponnsiit // I{udposoit oopazoarenpHbIil pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/94989.html. — Pexum pocryma: s aBTOPH3HP.
MOJIb30BaTelICH

Pomanosa, I'. H. Marematuka B Tabnmunax. B 3 wactsax. U.2 : ydeOHoe mocobme / I'. H.
PomanoBa. — Kazanp : KazaHckuii HallnoHAJIbHBIA HCCIEIOBATEIbCKUN TEXHOIOTNUECKUM
yauBepcutet, 2018. — 92 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2056-7 (4.2). —
Texcr : snextponnsiii // Hudposoit oOpasoBarenbubiii pecypc [IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/94988.ntml. — Pexum nocryma: misi aBTOPH3HP.
MOJIb30BaTeleH

KoMneTeHTHOCTHBI TMOAXOM B H3JIOKEHUU (YHIaMEHTAIbHBIX OCHOB anreOpsl U
reomerpun : ydaeOHoe mocobue / H. H. 'azuzoBa, A. B. Muxees, I'. A. Hukonosa, H. B.

HuxonoBa. — Kazanb : KazaHckuil HallMOHAIBHBIN UCCIIEI0BATEILCKUN TEXHOIOTUYECKU I
yauBepcuret, 2017. — 112 ¢. — ISBN 978-5-7882-2310-0. — Tekcr : 31eKTpOHHBIH //
[MudpoBoii  obpazoBarenbHblii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94982.html. —  Pexum  goctyma: i aBTOpH3HP.
MOJIb30BaTENEH

3amamaeB, C. A. Maremaruka Ha s3pike R : yueOnuk / C. A. 3amamaeB. — Mocksa :
ITpomereit, 2018. — 324 c¢. — ISBN 978-5-907003-59-0. — Tekcr : 30eKTpOHHBIA //
[ludpposoii  obpazoBarenbubiii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94446.html —  Pexxum  goctyna: jains  aBTOPH3HP.
MOJIb30BaTENEH

Karpaxosa, A. A. CnenriaBsl MaTEMaTHKU M UX MIPHIOKEHNUS K 3a7a4aM 3JIEKTPOMEXAHUKU
U Teopuu ympasieHus : Kypc jnekuuii / A. A. Karpaxosa, B. C. Kynuos, E. M. Bacunses.
— Boponex : Boponexxckuil rocynapcTBeHHbIN TexHM4eckuil yHusepcuter, ObC ACB,
2019. — 269 c. — ISBN 978-5-7731-0802-3. — Texkct : anekrponubiit // Ludposoii

o0pa3oBaTeNbHbIN pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/93340.html—  Pexxum  moctymna: TSt ABTOPH3HP.
[I0JIb30BaTEIEN

7.2 TlepeuyeHb pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAIMOHHOH ceTH « UHTEpHET»

http://elibrary.ru - Hayunas snexkTpoHHas 6ubiauoTeka.
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JInneH3nonHoe nporpaMMHoe odecreyeHue

PexBH3NTHI JINIIEH3UIT/ IOTOBOPOB

Microsoft Azure Dev Tools for Teaching
Windows 7, 8, 8.1, 10

Wnentudukarop noxnucuuka: 1203743421
Cpok aeitctBus: 30.06.2022

(TIpoIeHHE TTOITUCKH )

MS Office 2003, 2007, 2010, 2013

Caenenust 06 OpenOffice: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpounas

AntuBupycDr.Web Desktop Security Suite

JIutieH3noHHbBIN cepTUdhUKAT
Cepuitabiit Ne 8DVG-VI6F-H8S7-NRBC
Cpok aeiictBus: ¢ 20.10.2022 no 22.10.2023

ObC IPR SMART

Jlnuensunonnslit JoroBop Ne 9368/2211 ot
01.07.2022 r.
Cpox nemictBus: ¢ 01.07.2022 go 01.07.2023

7.3. UnopManmoHHbIe TEXHOJOTHH, JTULEH3UOHHOE MIPOrPAMMHOE o0ecrneyeHune




8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayIuTOPUAM (MOMEIIEHUSIM, MeCTaM) /1JIsl IPOBeIeHUsl 3aHATHI
1. YueOnasi aynuTopusi AJisi IPOBeIeHUsI 3aHSITHI JTeKIIHOHHOT0 THIIA.

Criennanu3upoBaHHas MeOEb:

Jocka menoBast - 1mT., mapTel - 35 mT., CTyabs - 66 mT., Kadeapa HaroJdbHas - 1IT.

Habop nemoHCTpannoHHOTO 000pyA0BaHHS U y4eOHO-HATIISAHBIX TTOCOOH, 00eCTIeYMBAIOIINX
TEMaTUYECKHUE WILTIOCTPAIIH:

Hacrennsiii sxpan — 1 mit;

[Ipoektop — lmir,

HoytOyk— lmT.

2. Y4yeOHasi ayauToOpuUs /Js NPOBeJeHHUS] 3aHATHH CEMHMHAPCKOI0 THIIA, KYPCOBOIO
NMPOEKTUPOBAHMS (BBINOJHEHUS KYPCOBBIX PpadoT), IPpynmoBbIX M HHINBHAYAJIbHBIX
KOHCYJIbTAUMM, TEKYIIEr0 KOHTPOJISI M MPOMEKYTOUYHOM aTTecTaAllUM.

Crneunanu3upoBaHHas MeOelb:

JHocka menoBast - 1mT., naptsl - 10mrT., cTynabs - 30mT., Ty MATKUR-11IT., CTOT OJHOTYMOOBBII
IpenoaaBaTelbCKUil — 11IT., KOMIBIOTEPHBIE CTOJIBI - 10mmIT.

TexHuueckue cpencTBa 00ydeHus, cayxKalue 1 IpeaocTaBieHus yueOHol nHpopMauu
0O0JIBbIION ayUTOPHH:

[MK-8 mt.

OKpaH HaCTEHHbIN PYJIOHHBIA — 1 1IT.

[Ipoektop — 1 miT.
3. [Tomelenne I CAMOCTOATENbHOM padoThl. Bub/IMoTeYHO-M31aTeNbCKUI EHTP

Otnen oOcimy)KMBaHUS TIEYaTHBIMU U3TAaHUSIMU

Crneunanu3upoBaHHas MeOelb:

Pabouue cronsl Ha 1 MmecTo — 21 mmT.

Crynpsg — 55 wr.

HaGop neMoHcTpalinoHHOro 000py/10BaHUs M y4eOHO-HAIJISIIHBIX TOCOOMH, 00ecIeunBarOLIIX
TEMaTHYECKHE WILTIOCTPAIIH:

OKpaH HaCTeHHbIN — | wT.

IIpoexTop — 1 mr.

HoytGyk — 1 mt.

WupopmannonHo-6nbarorpadguyeckuii oTaen.

Criennanu3upoBaHHas MeOeb:

PaGouue cromnsl Ha 1 MecToO - 6 mIT.

Crynpg - 6 mr.

KomnbroTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» u obecrieueHnem
JOCTYTA B JIEKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbHyto cpeny PI'BOY BO «CeBKapl Ax:
IlepconanbHBIN KOMIIBIOTEP — 11T,

Ckanep— 1.

MO®OVY- 1lmr.

Otnen o0ciyXKUBaHUS SIEKTPOHHBIMU U3JaHUSAMU

Crneunanu3upoBaHHas MeOeb:

PaGouue ctomnsl Ha 1 MecTo — 24 mT.

Crynbs — 24 wr.

Habop nemoHCcTpaninoHHOTO 000pyI0BaHMS U y4eOHO-HATIISAHBIX TOCOOM, 00ecTIeYnBarOIUX
TEMaTHYECKHE WILTIOCTPAIIH:

WNutepakTuBHasg cucrema — 1 mr.

MonwuTop — 21 mir.



CereBoiiTepMuHan—18 mr.
ITK— 3 m.

MOV — 2 mr.

[TpunTtep —1mir.

8.2. TpeGoBaHus1 K 000PYI0BAHUIO PA00YMX MECT MPeENnoaaBaTe/ s U 00y4aIMXCs
Pabouee mecTo npemnoiaBareisi, OCHAIIEHHOE KOMITBIOTEPOM € AOCTYyNoM B MHTepHeT.
PabGoune mecta 0O0yd4arOmMXCsi, OCHAIEHHBIC KOMIbIOTEpaMU € JocTynom B HWHTepHeT,

npelHa3HaYeHHbIE AJIs pabOThHI B 3JIEKTPOHHOI 00pa3oBaTelbHON cpee, U T.11.

8.3. TpeGoBaHus K cieMAJTM3UPOBAHHOMY 000PY/10BAHUIO HET



9. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIJIMHBI IJI51 UHBAJIM1OB U JIMIY C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Jns obecrieueHus: 0Opa3oBaHMS HWHBAIMAOB M OOYYAIOUIMXCS C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3/I0pOBbsl pa3palaThiBaeTcs (B ciaydae HEOOXOIMMOCTH) aJanTUPOBaHHAs
oOpa3oBaTenbHasl MPOrpaMMa, WHIWBHUIYaTbHBIA Y4eOHBIM TUIAH ¢ Y4ETOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOTO PAa3BUTHS U COCTOSIHUSL  3[I0pOBbS, B YAaCTHOCTH IMPUMEHSETCS
WH/IMBUIYAJIbHBIA MOAX0J] K OCBOSHHUIO AMCUMIUIMHBI, WHAWBUIYAIbHBIC 3alaHus: pedeparsl,
MUCbMEHHBIE PA0OTHI M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl U JHAJOTH, WHIUBUAYaJIbHbIE
KOHCYJIbTAIlMM, HWCIOJb30BaHWE JUKTOGOHA ¥ JAPYrHX 3alHCHIBAIONIUX CPEICTB IS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuarna.

B memsx obecneueHust O0OydYarOMMXCsl WHBAIMAOB W JIMI C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbsSI  KOMIUJIEKTyeTcsi (OHJI OCHOBHOM yueOHOW JHUTEepaTypow,
QJIalITUPOBAHHON K OTPAHMYCHHUIO DIIEKTPOHHBIX O00pa30BaTENBHBIX PECYPCOB, MOCTYI K
KoTopeiM opranuzoBan B BUILl| Akanemuun. B Oubnuoreke MpOBOASATCS WHANBHUAYaJIbHBIE
KOHCYJIbTAllMM JUIsl JAHHOW KaTeropuM IMOJIb30BaTeNel, OKa3bIBa€TCs MOMOLIL B PETUCTPaLUU U
UCIIONIb30BAHUU  CETEBBIX U  JIOKAIbHBIX DJEKTPOHHBIX  00pPa30BATEIbHBIX  PECYPCOB,
IIPEIOCTABIISAIOTCS MECTA B UUTAIBHOM 3aJI€.



ITpunoxxenue 1

®OHJI OHEHOYHbIX CPEJICTB

o AMCIHUIIJIMHE MaremaTuka




1. MACHOPT ®OHJA OLIEHOYHBIX CPEJCTB MO JUCIUIIJINHE

MareMaTHKa

1. KOMHeTeHIII/II/I, (l)opanyeMble B IIpouecCe N3yYeHU s TUCHNINIJINHBI

Nunexc

DopMyTUPOBKAa KOMIIETEHIIUU

OIIK-1

CI10COOHOCTD IIPUMCHATE C€CTCCTBCHHOHAY4YHBIC U O6H_ICI/IH)K€HCpHI>IC 3HAaHMA,
MCTOJbl MATCMATHYCCKOI'0 aHajinda W MOACIUPOBAHUA, TCOPETUUCCKOIO U
OKCIICPUMCEHTAJIBHOI'O UCCIICJOBAHUA B HpO(bGCCHOHaHBHOﬁ JACATCIIbHOCTH,

2. Dranbl (pOPMUPOBAHUA KOMIIETEHIIUM B NMPOLecce 0CBOEHM SIIM CIIATIINHbI

OcHOBHBIMH dTanamMd (OPMHUPOBAHUS YKA3aHHBIX KOMIIETCHLIUMH TpU HW3Y4EHHUH
JMCIATUTMHBI SIBJISTFOTCS TIOCJIEIOBATEIbHOEC H3YUCHUE COJICPKATEIBHO CBA3aHHBIX MEXKIY COOOU
pasznenoB (TeMm) yYeOHBIX 3aHATHH. V3ydeHWe KakJIOoro paszjgena (TeMbl) Ipearoiaract

OBJIaICHUC

O6y‘laIOI_I_[I/IMI/ICH HCO6XO,I[I/IMLIMI/I KOMIICTCHIOUAMMU. Pe3y.]'ILTaT aTTcCTalluu

o0yJaromuxcsi Ha pa3iuyHbIX dJTanax (OpMUPOBaHHMS KOMIIETCHIIMH MOKa3bIBaeT YPOBEHBb
OCBOCHMS KOMIIETEHIMI 00yUYarouMucs.

OTanmHOCTh (OPMHUPOBAHUS KOMIIETEHIMHA TNPSMO CBSA3aHA C MECTOM JUCIHIUIMHBI B
o0pa3oBaTeNbHON IPOrpaMMe.

Pagneﬂb] AUCHUIIIMHBI (I)OpMI/lpyeM])Ie KOMIICTCHI MU (KO)IBI)
OI1K-1

Pasoen 1. DnemMeHTHl TUHEWHOHN anTeOpHlI. +

Paszoden 2.9neMeHTB BEKTOPHOM anreOpel. +

Pazoen 3. Ananmutmueckas reoMeTpusi Ha +

IUIOCKOCTH U B ITPOCTPAHCTBE.

Pa3zoen 4.BBenenue B aHamms. +

Pazoen 5.1aTerpansaoe HCUYUCIICHHE +

(YHKITMH OJTHOH ITepEeMEHHOM.

Pazoen 6.JIlnddepeHnnanbHoe HUCUUCIICHUE +

(YHKIIMHM HECKOJBKHUX MEPEMEHHBIX.

Pa3zoen 7.]Ilnddepennnanbabie ypaBHEHUS. +

Pazoen 8.UucnoBele u (QyHKIIMOHAIHHBIE +

PSLIBL




3.HOKa3aTeJII/I, KPUTECPHUHA U CPEACTBA OLICHUBAHUSA KOMHeTeHHHﬁ, (l)OpMI/IpyeMLIX B Ipouecce N3yIeHUust AUCHUIIIMHBI
OIIK-1. Cnocoben IIPUMCHATE C€CTCCTBCHHOHAYYHBIC H O6H_IeI/IH}KeH€pHBIe 3HaHUA, MCETOABI MATEMATHUYCCKOI'0 aHalIn3a WU MOACIUPOBaHMI,
TCOPCTUYCCKOT'O U OKCIICPUMCHTAJILHOI'O UCCIICAOBAHUA B HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTHU

WHauKaropb! 10CTHKeHHS Kpurepuu ouennBanusi pe3yJibTaToB 00y4eHUs Cpencrsa oueHuBanust
KoMIeTeHIun pe3yJbTaTOB 00y4eHHs
HEYIOBJICTBOPUTE/IbH | YIOBJIETBOPHUTEJIBHO XOpo1o OTJIMYHO Texymmii | Ilpomex
) KOHTPOJIb | YTOYHasi
aTrecTa
1076
OIIK-1.1. Ilpumensier | He npumensier YacTuyHO IIpUMEHSET [Ipumensier meTobl YBEPEHHO IPUMEHSIET TecroBbiii 3auer
METO/BI METO/BI METOBI MAaTEMATHYECKOTO METO/IBI KOHTpOIIb, Ok3ameH
MaTeMaTH4eCKOro MaTeMaTH4eCKOro MaTeMaTH4eCKOro aHanmsa u MaTEeMaTHYECKOTO iiii;ﬁifi;
aHaJu3a u aHaJu3a u aHaJu3a u MOJIETTUPOBaHUs B aHayu3a u X pabor,
MOJIETTUPOBAHUS B MOJIETTUPOBAHUS B MOJIETUPOBAHUS B npodeccnoHanbHOM MOJIEJIMPOBaHUs B KouTponbH
npodeccHOHATBLHON npogecCHOHATBLHON npoeccHOHaTBbHON JIEATEIbHOCTH npodeccuoHanbHOM bIE BOIPOCHI
JeSITeNIbHOCTH JeSITEIbHOCTH JIeSITENIbHOCTH JIESITEIIbHOCTH
OIIK-1.3. He nemonctpupyer Yactuuno JemMoHCcTpHupyeT VYBepeHHo TecroBbiii 3auer
JleMoHCTpHpYET 3HAHHS O JIEMOHCTPUPYET 3HAHUS | 3HAHHS O JEMOHCTPHUPYET 3HaHHs | KOHTPOIb, | OK3aMeH
3HAHUA O COBPEMEHHBIX | COBPEMEHHBIX O COBPEMEHHBIX COBPEMEHHBIX 0 COBPEMEHHBIX iiiiilgif}f;
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHbIX X pabor,
KOHLENIUAX, KOHLEMIUAX, KOHLENIUSAX, KOHLENIUAX, KOHLENIUAX, Kontponsh
OOIIEMHKEHEPHBIX 0OIIEeMHKEHEPHBIX 0OIIeMH)KEHEPHBIX OOLIEMH)KEHEPHBIX OOLIEMH)KEHEPHBIX bIE BOTIPOCHI
MIOJIX0J1aX, METOIaxX MIOJIX0J1aX, METOIaxX MIOJIX0J1aX, METO1axX MOIX0J1aX, METOaxX M0JIX0J1aX, METO1axX
MaTeMaTH4eCKOIro MaTeMaTH4eCKOIo MaTeMaTH4eCKOIro MaTeMaTH4eCKOIo MaTeMaTHYeCKOTo
aHanu3a u aHanu3a u aHanu3a u aHanu3a u aHanus3a u
MOJIETTUPOBAHUS MOJIETTUPOBAHUS MO/IETTUPOBAHUS MOJIETTUPOBAHUS MOJIETTUPOBAHUS
OIIK-1.6. IIpumensier | He npumensier 3Hanus | YacTU4YHO TpUMEHSET [Tpumensier 3HaHUSI B | YBEPEHHO MPUMEHsIeT | TectoBbiii 3auer
3HAHUA B 00JaCTH B oOnacTu 3HAHUA B 00JaCTH obnactu 3HaHUA B 001acTH KOHTPOIIE, JxsameH
byHaMeHTaIbHON (byH1aMeHTaJIbHON (dbyH1aMeHTaNnbHON byHIaMeHTalIbHON byHIaMeHTalIbHON iiﬁiﬁifg;
MaTEeMaTHKH U MaTEMaTHKHU U MaTeMaTHKH U MaTEeMaTUKH U MaTEeMaTUKH U X pador,
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYUYHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX KoHTpossH
JTUCIHUILTAH B JUCLUIIIUH B JUCLUILIH B JUCLIUIUINH B JUCLUIUINH B bI€ BOTIPOCHI
npo¢eCcCuOHATBHON npo¢ecCuoHATBHON npodecCuoHaTbHON po¢eCCHOHATBHON po¢eCCHOHATBHON
JESITEIBHOCTH. JESITEIBHOCTH. JESITEIBHOCTH. JIESITEIBHOCTH. JIESITEIBHOCTH.
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14.
15.
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19.

20.
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4. KommiekT KOHTPOJIbHO-OICHOYHBIX CPEACTB MO JUCHUIIJIHHE

Bonpocskl K 3a4€Ty 0 M CHUIINHE
«MartemaTuka

Cemectp |
Matpuiel, neficTBUs Hax MaTpuiiaMu. Panr matpunpl. OOpaTHast MaTpuIia.
Onpenenurenu, OCHOBHbBIE CBOWCTBA ONPEAEIUTENEH.
Cuctembl JIMHEHHBIX anreOpandeckux ypaBHeHuid. Teopema Kponekepa — Kamemm. Meton
["aycca, MmeTon oOpatHoit MaTpuilsl, Gopmyibsl Kpamepa.
Bexropsl. OcHoBHbIE onipeneneHus. JyinHa BekTopa. JInHeiHble onepaluy HaJl BEKTOPaMH.
CkayisipHOE MTPOU3BEICHNE BEKTOPOB, MX CBOMCTBA, KOOpAWHATHAS opMa, MPUMCHECHHE.
BektopHoe mpousBeneHue ABYX BEKTOPOB, UX CBOWCTBA, KOoopAuHaTHas (opma, mpu-
MEHEHHE.
CwmenaHHOe MPOU3BEIEHUE TPEX BEKTOPOB, UX CBOMCTBA.
BriBog 00mIero ypaBHEHHS IIJIOCKOCTH, T€OMETPHUYECKHA CMBICT ero Kod(h(HIIMEeHTOR.
Pasznuynble TUIIBI ypaBHEHUS MIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TIOCKOCTH.
BekropHoe, KaHOHWYECKOE M MapaMETPUUYECKOE YPAaBHEHMsI MPSMOW B IIPOCTPAHCTBE,
NapajuieNbHOCTh W TEPHEHAUKYISIPHOCTh JABYX MPSAMBIX. YTOJI MEXIy MpsSAMOM U
MJIOCKOCTBIO, YCIIOBUS MPUHAIICKHOCTH IPSIMOM U TNIOCKOCTH.

O6miee ypaBHeHue TpsAMoii B R? (ypaBHeHMs mpaMOii Ha MIOCKOCTH). YTON MEXIy ABYMS
npsMbIMU.  PaccrostHME OT TOYKM [0 MNpsAMOW. YCIOBHS NapajUIEIbHOCTH M IIep-
NEHAUKYISIPHOCTH JIBYX NMPSAMBIX. Y paBHEHUE NPSIMOIB OTpe3Kax.

YpaBHEHNE OKPYKHOCTH, DIIIUIICA.

YpaBHeHue rumnepOoIbl U mapadoJIbl.

OnemMeHTbl MareMmartndeckoil joruku. llpenen mocnmegoBarenbHOCTH. beckoHEUHO Maiible
MOCNIEI0BATEIbHOCTH, TEOpeMbl O OECKOHeYHO ManbiX. TeopeMbl 0 Ipeaenax.
[Tepexon k mpeneny B HEPaBEHCTBAX. MOHOTOHHBIE NIOCIIEA0BATENBHOCTH.

Yucno e.

OcHoBHble Teopemsl 0 npezaenax. [lepexon k npeneny B HepaBeHcTBax. [lepBblil U BTOpoOi
3aMevaTesIbHbIE PEeEbl.

Teopema Beifepmirpacca. HenpepbIBHOCTh 37€MEHTapHBIX (QYyHKUIUH. OrpaHMuYE€HHOCTh
HeNpepbIBHBIX (QYHKIUI Ha oTpe3ke. [IpoMexxyToUHbIE 3HAUEHUsI HENPEPhIBHBIX (YHKLIUI
Ha otpeske (Teopema bonwiiano-Kommm). ['eomerpruuecknii 1 MEXaHUYECKHI CMBICTT.

Cesi3p nud¢epennmana u npouzBoaHo ¢pyuxnuu. [Ipumenenune nuddepenunana B npu-
OJIMKEHHBIX BBIYMCIICHUSX.

ITpon3BoHBEIE CyMMBI, IPOU3BEACHMS U YACTHOTO.

[Ipow3BogHas CIHOXHOM  (QYHKIIMH, JIOTApUPMUYECKON, TIMOKA3aTeIbHON, CTENEeHHON
¢ynkuuu. [Ipon3BoHbIe BHICIINX MOPSAKOB OT CIOXKHBIX (YHKIIUH.

Teopema ®epma. O600IIIEHHAs TEOpPEMA O CPEITHEM.

Teopema Jlarpanka, Poss.

Teopema Kommn. IIpaBuno Jlonurans.

[Tpu3Hak MOHOTOHHOCTH (pyHKIMH. TOYKH 3KCTpeMyMa.

JlocraTouHble MpU3HAKU IKcTpemyMma. lccrienoBaHue Ha 3KCTPEMYyM C IOMOIIBIO MPO-
M3BOJHBIX BBICHIETO MOPSAKA.

HawnGosnpiiee 1 HanMeHbIIIee 3Ha4eHUs (PYHKITUN HA OTPE3Ke.

Brimykiocts 1 Boruyrocts GpyHKImu. Touku neperrnda. ACUMITOTH KpUBbIX. OOIMIMIA M1aH
MOCTPOEHUS TPaPUKOB.
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Bomnpochl Kk 3k3aMeHy 10 JUCIHIJIMHE

«MartemaTuka»
Cemectp |1

1. TlepBooOpa3Hasi GyHKIMU U HEOIPEACICHHBIH HHTErpaJl.

2. CBoICTBa HEONPEIEICHHOIO MHTEerpaa.

3. HHrerpas oT OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIHH (TaOIHMIIa MHTETPAJIOB).

4. OcCHOBHbIE METO/Ibl HHTEIPUPOBaHUsI (HETIOCPEACTBEHHOE MHTEIPUPOBAHKE, 3aMEHa Tepe-
MEHHOH, UHTETPUPOBAHUE 10 YACTSAM).

5. HHrerpupoBaHue pallMOHAIBHBIX IPOOEH.

6. WuTerpupoBaHue TPUTOHOMETPUUYECKUX (QYHKIIUH.

7. WuTerpupoBaHue HEKOTOPHIX UPPAIIMOHAIBHBIX (DYHKITHIA.

8. TlonsaTue onmpeneneHHOro HHTETpaa, €ro TeOMETPHUECKUI CMBICI.

9. CBoiicTBa OIpeIeIEHHOI0 UHTErpaa.

10. ®opmyna Herorona-Jleitbnuna. Teopema o cpeanem.

11. BeluucneHue onpeieneHHoro HHTerpaia MeToJaMi HHTETPUPOBAHUS 110 YaCTSIM U 3aMEHOMN
TIEPEMEHHOM.

12. HexoTopsie TeOMETpHUECKUE U (PU3NIECKHUE TIPUIIOKEHUS OMPEEICHHOTO HHTErpaa.
HecoOcTBeHHbBIE MHTETPANTBI, TPU3HAKH CXOAMMOCTH.

13. IIpubnmKeHHbIE METO/BI BBIYUCICHUSI OMPEISIIEHHBIX HHTETPATIOB (OPMYIIBI Tparenuii,
PSMOYTOJEHUKOB, CHMIICOHA), OI[CHKA MTOTPEITHOCTH BBIUYMCIICHUH.

14. YacTHble MpOU3BOAHBIE U YaCTHbIE JU(PEepeHIIHATIBI.

15. Iuddepenunpyemsie pynkunu. HeodOxoaumoe u gocratouHoe yciosue qudde-
PEHLIUPYEMOCTH.

16. IlpousBonHas ciaoxHoi GyHKuu. [TomHbli tuddepenman.

17. Ilpou3sBoiHas 110 HAIIPABICHUIO.

18. I'pamment. CBs3b MPOM3BOIHOM MO HANIPABIICHUIO C TPATUECHTOM.

19. IlpousBonHbIe U MU GEPEHITHATBI BBICIIMX TTOPSIKOB, PABEHCTBO CMEIIaHHBIX
npon3BoHBIX. Hanboubiee 1 HanMeHplee 3HaYeHUS () yHKIIHH.

20. DKCTpeMyM M yCIOBHBIH SKCTPeMyM (DYHKIIMH MHOTHX TIEPEMEHHBIX.

21. YacTHble MPOU3BOAHBIE U YACTHBIE TU(PEpEeHIIHATIBI.

22. luddepenuupyemsbie pynkuuu. Heobxoaumoe u gocrarounoe yciosue auddepen-
mupyemoctu. [IpousBoaHas cnoxnoit ynxun. [omusrit tuddepenmarn.

23. IIpousBoaHas no HanpasieHuto. ['paauent. CBs3b NPOU3BOJHOM 110 HANIPABIECHHIO C
rpaauenToM. [IponsBoaHbie u aAudQepeHranpl BRICIIAX MOPSIKOB, PABEHCTBO CMEIIaHHBIX
IPOM3BOIHBIX.

Cemecrp |11

JuddepeHunanbHbie YpaBHEHH.

1. 1 [Iuddepennmanbuple ypaBHEHUS IepBoro nopsaka. 3amaya Komm, Teopema
CYIIECTBOBAHMS U €IMHCTBEHHOCTH.

Juddepennnanbable ypaBHEHHS € pa3aeIIONIMMUCS TIepeMeHHbIMU. 3aaya Korm.
Onnopoansie nuddepeHnraIbHbpIe ypaBHEHUS IEPBOTO Nopsiaka. 3agavya Komm.

4. Jluneiinsle nuddepeHnnanbuple ypaBHEHUs TIEpBOro nopsiaka. 3agada Komu.

wn
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5. Jluneiinble onHOpoaHbIe AUpQepeHIrnanbHble YpaBHEHUS! NMPOU3BOJIBHOIO MOpSAKA C
MOCTOSTHHBIMH KO3 UITIEHTaMH.

6. Jluneiinble HeoqHOPOAHBIE AU(QepeHInaTbHbIE YPAaBHEHUS MPOU3BOIBHOTO TOPSIIKA C
HOCTOSIHHBIMU K03 punmenramu. CTpyKTypa 00IIEro pereHus.

7. JluHeiiHble HEOTHOPOJHBIE AH(QepeHInaTbHbIE YPABHEHUS POU3BOIBHOTO MOPSIKA C
HOCTOSSHHBIMU K03 dunmentamu. Meton HeompeneneHHbIX Koddduuuentos. Meton
BapHAaIMU [IPOU3BOJIbHON TOCTOSIHHOM.

8. Crpykrypa oOlero peueHus JUHEHHOrO OJHOPOJHOIO YypaBHEHUs, ¢opMmyna
Octporpaackoro-JInyBus.

9. JluneiiHble HeoHOpOaHBIE MU epeHInalIbHbIE YPaBHEHUS 1-T0 mopsaka.

10. Cucrema oObIkHOBeHHBIX Au(p(epeHnanbHble ypaBHeHUs 1-ro mopsiaka.

YucioBble U PYHKIHMOHAJIbHbIE PSAABI.

[TonsiTue ynciosoro psnga. OcHoBHBIE onpezeneHus. CBONCTBA CXOAAIMXCA PSAAOB.
HeobOxonnmoe yciioBue cX0AMMOCTH YUCIIOBBIX PS/IOB.
Psanel ¢ HeoTpunatenpHpIMU WwieHaMu. [Ipu3HaKkyu cpaBHEHHS CXOIUMOCTH psia.
Psinbt ¢ HeoTpunaTensHbIME WieHaMu. [Ipu3nak Jlamambepa cxoquMocTH psija.
Psanel ¢ HeoTpuLaTeNbHBIMU WiIEHAaMU. MIHTErpanpHblid MPU3HAK CXOOUMOCTH pAJa.
Psanpl ¢ HeoTpunarenpsHbIMU yiieHaMu. Pagukanbssiil npu3Hak Komm cxoaumocTu psaaa.
3HAKOUYEPENYIOIINECS PSIABIL.
AOCOII0THAs U YCIOBHAsA CXOUMOCTh 3HAKOIIEPEMEHHBIX PSI0B.
@yHKIMOHANbHBIE psAlibl. OCHOBHBIE ONIPEACICHUS.

. Crenennslie psabl. Onpenenenue. IHTepBasl CXOJUMOCTH CTETIEHHOT'O Psa.

. Teopema AGens. Jloka3zaTeabCTBO.

. Pamnyc cxogumocTH CTEneHHoro psa.

. CBOIiCTBA CTENIEHHBIX PSIOB.

. Paznoxxenue ¢pynkuuii B crenenHsie psiibl. Psnbl Teitnopa u Maknopena.

. Paznoxenue anemenTapHbIx GpyHKIui B psia Teiinopa

. Paner @ypse. Tpuronomerpuuecknii psag Oypse.

17. Paznoxenue B psag Pypbe 21 — nepuoandeckux ¢pyHkuuil. Teopema Jupuxie.

18. Paznoxenue B psig Oypbe YETHBIX M HEYETHBIX (DYHKITHIA.

CoNoOA~WNE

Tl e T el e S
OO~ WNEFEO
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CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
202_ —202_ yueOHbIH TOL
DKk3aMeHaIMOHHBIH Omter Ne 1

110 JUCHUIIIIMHEC MaremMaTuka

Jliist oOyqaromuxcsi2 Kkypca
Hamnpasnenus noxarorosku 09.03.03 IlpukiagHas uHPopmMaTHKa B 3KOHOMHUKE

1. Yucmaossie pAAbl: OCHOBHBIC OIIPCACIICHUS.

2. JluddepenunanpHple ypaBHEHU [IEPBOTO NOPSIKa, OCHOBHBIC MOHATHS. [Ipumepsl.
3. Pemmwmrts qud. ypaBHeHnE

4xdx —3ydy = 3x*ydy — 2xy?dx.

3aB. kadenpoii A.M. Koukapos

KOHTpOJIbeIe BOIIPOCHI NJIfl KOJIVIOKBHYMOB
no AucuunauHe «MareMaTuka

MaTpuusl 4 onpeaeTuTe H.

Nk~ wWNE

ITonsiTHEe MaTpULIBI.

Onepanny HaJ MAaTPUIIAMU U UX CBOWCTBA.

Omnpenenureny, UX CBOMCTBA.

Brruncnenue onpenenureneil.

MuHopsb! 1 anredpanyecke T0MOJTHEHUS.

PaznoxxeHnue onpeaenuTens MaTPHULbI 110 3JIEMEHTaM CTPOKH WJIM CTOJIOIA.
OOGparHas MaTpuIia.

Panr maTtpuiisl.

Teopus cucrem JJUHEHHBIX YPABHEHUIA.

1.

2
3.
4.
5

o

CucteMbl N TUHENHBIX aaredpandyecKux ypaBHEHUM ¢ N HEU3BECTHBIMU.

YcnoBrue COBMECTHOCTH CHCTEMBI IMHEHHBIX anreOpanyeckux ypaBHenuil (CJIAY).

MartpuuHnas 1 BektopHas 3anuce CJIAY.

BrInykiblii MHOTOYTOJIBHUK Ha IMJIOCKOCTH U MHOTOT'PaHHUK B IIPOCTPAHCTBE.
['eomeTpuyeckas HHTEpIIPETALUS PEIICHNS CUCTEM JINHEWHBIX YPaBHEHNUW U HEpa-
BEHCTB.

Metonapl pemieaust CJIAY (marpuunsiii meton, Kpamepa, 'aycca).

ITpumenenne merona JKopaana-I'aycca Kk BBIUMCIEHUSAM paHra MaTpULbI U
o0paTHOM MaTpHIIbI.

Cucrembl M JIMHEWHBIX YpaBHEHUN ¢ N HeM3BeCTHBIMU. Teopema Kponekepa-Ka-
HEJUIN.
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9. Cucrembl TMHEHHBIX OJHOPOAHBIX ypaBHeHUH. DyHJaMEeHTaIbHAS CHCTEMA
pelIeHUI.

JJieMeHTbl BEKTOPHOM ajredpbl.
Bekropsl. OCHOBHBIE TOHSTHS.
JIuHeitHble onepaluy HaJl BEKTOPaMHU.

[Ipoexius BekTOpa Ha OCh. MOJIyJIb BEKTOPA.

JlelicTBUs HaJl BEKTOPAMHU.

CkansipHO€ MPOU3BE/ICHNE BEKTOPOB.

Jlunelinas 3aBUCHUMOCTH BEKTOPOB, OCHOBHBIC TEOPEMBI.

['eomeTpuueckuii cMbICIT JIMHEMHON 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunelinbie onepanuy Hajl BEKTOPaMU 33JJaHHBIMU KOOPIMHATAMH.
BekropHoe npou3BeieHre BEKTOPOB, CBONCTBA, TPUMEHEHHE.

10 CwmeniaHHOE NMpou3BeIeHUs] BEKTOpoB. CBOMCTBA CMEIIAHHOTO MPOU3BEICHMS.

=

©CoNoORWN

AHaJIUTHYeCKAas TeOMeTPHUA HA MJIOCKOCTH M B IPOCTPAHCTBE.
1. Ilpsmas B npocTpaHCTBE.

[Tpsimast ¥ MIOCKOCTH B IPOCTPAHCTBE.

OO1ee ypaBHEHUE NPSIMOI B IPOCTPAHCTBE.

Kanonunueckoe ypaBHEHUE MPSAMOI, MPOXOAAIIEH uepe3 IBE TOUKH.

[Tepexox ot 00mIETO ypaBHEHHUS K KAHOHUYECKOMY.

VYroa Mexay AByMs MPSIMBIMHU, YCTIOBHS MAPAILIEIbHOCTH U MEPIEHAUKYISIPHOCTH.

VYrom Mex Iy IpsMOi U TUNIOCKOCTBIO, YCIIOBHS MAPAIIEIBHOCTH U IIEPIICHAUKYIIIPHOCTH.

ITnockocTh, OCHOBHBIE YpaBHEHUS.

[TpeoOpa3oBaHue KOOPAMHAT HA TUIOCKOCTH.

0. OO6mee ypaBHEHHUE MIIOCKOCTH.

1. HenonHble ypaBHEHUS MIIOCKOCTH, ypaBHEHUE INIOCKOCTH, IPOXOAIIECH Yepe3 OAHY, TPU

TOYKH.

12. HopmupoBaHHO€E ypaBHEHHE TUIOCKOCTH.

13. PaccrostHre OT TOYKH IO TUIOCKOCTH.

14. Yron Mexay MIOCKOCTSIMU, YCIOBUS MapajUIeIbHOCTH U NEPIEHIUKYISIPHOCTH IIIOCKO-
CTEHN.

15. Kpussle BToporo nopsaka. ['unepboina, onpeaeneHue, BIBOJI ypaBHEHNUs, HCCIIEJOBAHUE
(GhopMBI. ACUMITTOTHI TUTIEPOOJTBI

RBOoNO RN

Teopust npeneJios.
YucnoBble NOCIEN0BATEIBHOCTH U IPENEIIBI.

CBoiicTBa CXOIIAIINXCS ITOCIIEN0OBATEILHOCTEN.
ITepemeHHbIE U TOCTOSHHBIE BETMUMHBI.

DyHKINY U CIOCO0BI BX 3aaHnst. OCHOBHBIE dJIEMEHTapHbIE (PYHKIMU 1 UX TpaduKy.
NuTteprnionpoBanue GyHKIUH.
[penen ¢pynkimn. OCHOBHBIE TEOPEMBI O MpeIesax.
3ameuareibHbIe PEIEbL.
3afaya 0 HeMpepbHIBHOM HAYHCIICHUH ITPOLIEHTOB.
BeckoneuHo masble 1 OECKOHEUHO OOJIBIINE (PYHKIIIH.
10 OKBUBAJICHTHbIE OECKOHEYHO MaJible (PYHKITUH.
11. OnpHOCTOpOHHME NIPEAEIBI.
12. HenpepwiBHOCTB yHKIMH. Kaccudukarys TOUeK pa3phiBa.

LCoNoOAWNE

Nuddepenunanbuoe ucuncienue GyHKuMii 0HOIN nepeMeHHOM.
1. TlpousBoaHast GyHKIHUH.
2. T'eomeTrpuyeckuii 1 MEXaHUYECKUI CMBICIL.
3. OcHOBHBIE IpaBUiIa U MpruemMbl TuddepeHIpoBaHusl.
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Tabnuia mpoU3BOAHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

[Ipoun3BoHAs CII0KHOM, OOpaTHOM, HEIBHOM, MMApaMETPUYECKHU 3aJaHHON () YHKIIUH.

[Nonsitie muddepenimana, reoMeTpUIECKU CMBICI.

OcHoBHBIE cBOMCTBa AuddepeHImana.

[TpousBoHbIe U TU((EpEHIMATBI BRICIIUX MOPSIIKOB.

WuBapuaHTHOCTH (hOPMBI IIEPBOTO M HEMHBAPUAHTHOCTH (POPMBI BBICIIMX AU (PEpeHIHAIOB.

10. OcnoBubie Teopemsbl gupepernnansaoro ucunciaenus (Gepma, Poms, Jlarpamka,
Komm).

11. [IpaBuno JlonuTains pacKpbITHs HEONIPEIEIECHHOCTEMN.

12. ®opmyna Telnopa u ee CBA3b C 3a7a4ei MPUOIMKEHHOTO BBIYUCIICHUS 3HAYCHUH (PyHK-
1007078

13. Ilpumenenne nuddepeHInaIbHOT0 HCUUCIICHHS K HCCIIS0BaHUI0 QYHKIIMN U
MOCTPOCHUIO TPAPUKOB.

14. TIpu3Haku MOHOTOHHOCTH.

15. DkcTpemMyMBbl U IpaBUiia UX HAXOXKICHHUSI.

16. BeInyk10CcTh, BOTHYTOCTb, TOUKH Neperuda. ACUMITOTHI

©oN A

HNHuTerpaabHoe ucuncjieHue GQyHKIMU OAHON NepeMEeHHOM.
1. TlepBooOpasHasi GyHKINU M HEOIIPEIEICHHBI HHTETPaJL.
CBoiicTBa HEONpPEAEICHHOIO HHTETpala.
WHTerpan oT OCHOBHBIX JI€MEHTApHBIX (PYHKIHMI (TalinIla HHTErPaioB).

Mo

OCHOBHbBIE METO/1bl UHTETPUPOBAHUS (HENOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA

NIEPEMEHHOMN, HHTETPUPOBAHUE I10 YACTAM).

5. HHTerpupoBaHue paroHaIbHBIX IPOOEH.

6. HuTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKIIMM.

7. VHTerpupoBaHue HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIIUH.

8. TlonsTHe ompeneneHHOro HHTErpalla, €ro TeOMETPHUECKUI CMBICI.

9. CaoiicTBa OIpPEAETICHHOTO HHTETPANIA.

10. ®opmyna HeroTona-JIeitbnuma. Teopema o cpeaHem.

11. Beruucnenue onpeeIeHHOT0 HHTETpalla METOIaMH HHTETPUPOBAHUS TI0 YacTsIM U 3a-
MEHOH NIEPEMEHHOM.

12. HekoTopsle reoMeTpruecKue U (pu3ndeckre NpuiIoKeHus OMpeaesIeHHOr0 HHTerpaia.
Hecob6cTBeHHBIE MHTETPaAIbI, TPU3HAKH CXOAMMOCTH.

13. ITpubnnKeHHbIe METOABI BBIYUCICHUS ONpPEIeIEHHBIX HHTETPAIoB (POpMyIIBI

Tpaneuuii, npsiMoyroibHUKOB, CUMIICOHA), OLIEHKA MOTPEIIHOCTH BBIYUCICHUH.

JuddepeHunanbHOe HCHUCTEHHE PYHKIUM HECKOJIBKHUX NEePEeMEHHBIX.
1. YacrtHble Mpou3BOIHbIE U YacTHbIE TU(depeHITHAbI.
2. uddepenuupyemsie pynkunu. Heobxoaumoe u grocrarouHoe yciosue nudde-
PEHLIMPYEMOCTH.
[TpousBonHas cnoxHoit pyHkuuu. [lonueii auddepennnan.
[Tpou3BoiHAs 1O HANIPABICHUIO.
I'papurent. CBsi3b MPOU3BOIHON MO HAMPABJIEHUIO C TPAIUEHTOM.
[TpousBonHbIe U T GEepeHIaTbl BEICIIMX MOPSIKOB, PABEHCTBO CMEIIAHHBIX
npoun3BoHbIX. Hanboubliee 1 HauMeHblee 3HaUYeHUs (QyHKIHH.
7. DKCTpeMyM U YCIOBHBIM SKCTPEMYM (PYHKIIMM MHOTMX MIEPEMEHHBIX.

©o ok w

JuddepeHunanbHbie YpaBHEHH.
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akrwnhE

o

Huddepennmanbabie ypaBHEHUS!, OCHOBHBIC TTOHSITHS.

Juddepenunanbable ypaBHeHUs 1-ro nopsjaka.

Juddepenumanbable ypaBHEHHsI BHICIIUX HOPSIIKOB.

JIuHeliHble OHOPOAHBIE TU(PepeHIMaIbHbIC YPABHEHUS BBICIINX MTOPSIKOB.

CrpykTypa 0011ero pemeHus TMHEHHOT0 0OHOPOTHOTO ypaBHeHus, popmyna Octporpan-
ckoro-JInysuis.

Jluneiinbie HEOAHOPOIHBIE MU epeHnnanbabie ypaBHeHUs |-ro nopsiaka.

Cucrema 0OBIKHOBEHHBIX Au((epeHnanbubpie ypaBHeHUs 1-ro mopsiaka.

YucaoBble 1 PYHKIMOHAJIbHbIE PSAbI.

1.

No ko

UucaoBele psiabl, CXOAUMOCTb U CyMMa.

JewicTBus ¢ psaramu.

Mertoibl uccaeq0BaHus CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSAJIOB.

Metobl uccaeI0BaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSIIOB.
OyHKIUOHATIBHBIC PSAJIBI, 00JIACTh CXOJAMMOCTH.

CreneHHBIC PABI, PA3TIOKEHHE (PYHKIIUN B CTETICHHBIE PSIIbL.

Psan Teinopa, nocraTounsle yciaoBUs CXOOUMOCTH psiaa Teinopa. Paznoxenue
aleMeHTapHbIX QyHKIMIA B psija Teitnopa.
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KoMmieKkT TecToBBIX 3aaHUI
no JucHuIInge «MareMaTHKa»
KoMILIeKT TeCcTOBBIX 3alaHUI

no aucuumInge «MareMaTHKa»

1. Omnpenenutenb TPETHETO MOPSAKA PABEH. ..

5 3 2
-1 2 4
7 3 6
1. 32;
2. 68;
3. —68.
4, -32
, lim X* +5x+4
. 3uauenue M) | ——————— aBHO
X x2—3x+7) "
3. Ilpu KakOM 3HAUECHUH TTapaMeTpa & BEKTOPHI (2 -2, m(30,4).7(1 21 OoynyT
KOMHHaHapHI)I
1. & =—h
2. a=>5
3. a=4
4, @ = —4

4. Ecim CymecTBYIOT KBaJpaTHbIE MaTpullbl X W A OJHOTO MOPSAKA, YIOBJIETBOPSIOIINE
YCIIOBHIO:

XA=AX=E,
rae, E - equHuuHas marpuna TOro ’Ke€ CaMoro Hopsjaka, 4ro u marpunad, To marpuna X
Ha3bIBAETCS K Matpuile A u 0003Ha4aeTCs
-3 7 8
5. lana matpuna A=| 4 -5 6| Toraa cymMMma 3JI€MEHTOB &,; +@,, +as OITOH MaTPUIII
6 4 9
paBHa
1. -9
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2. 19
3.1
4. 9
5 3 -8
6. Jlana matpunia A=| 9 -7 6 | Torma cymma 3JIEMEHTOB PAaCIOJIOKCHHBIX HA 21AGHOU
10 3 8

Oouazoxanu TON MaTPULL, PaBHA

A
)
ol

7. Onepanys yMHOKEHHsSI IBYX MaTPUILl BBOAUTCS TOJIBKO JUIs CIydasi, KOTJa YKcio
IIEPBOM MaTpPHUILIbI PAaBHO YHCITY BTOPOW MaTpPHUIIBIL.

8. Ctonbubl (CTPOKM) MATPUIBI HA3BIBAIOTCS JUHEHHO 3aBHCHMBIMH, €CJIM CYHICCTBYET HX
JUHENHass KoMOWHAIMs, paBHas , UMeEIollas HEeTpUBHAJIbHBIE (HE paBHBIE HYIIIO)
pelIeHusl.

3 2

9. Onpenenurens
Sa —

JJ paBen 0 mpua =

1) -4
2) 0
3 1
4) 2

10. MHo)ecTBO nepBooOpasHbix GyHKmU f(X) =3/x’ uMeeT BUA:

1)5\’/F+c
5 e

2) 12
25\/ X7 +c
3) °

4) %W+c

11./TaHbl BEPUIMHBI TPEYTOJbHHKA! A(O;l) ) B(6;5); C(12;—1) . CocTaBUTh ypaBHECHHE
BBICOTHI TPEYTOJbHHKA, TIPOBEICHHOM U3 BEPIIMHBI C.
1) 2x+3y—-34=0;
2) 3X+2y—-34=0;
3) 3x+2y—-17=0.
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4)2x —3y—34 =0

12. Cucrtema JIMHEWHBIX anreOpandyecKuX ypaBHEHU COBMECTHATOTJa U TOJIBKO TOT/a,
KOI'/Ia paHr MaTpULbl CUCTEMBI PABEHPAHTY MaTpUILbI CUCTEMBI.

13. Ecnu paHr COBMECTHON CUCTEMbI PaBEH YHCITy HEU3BECTHBIX, TO CUCTEMA UMEET
pelIeHuE.

14. Eciu paHr COBMECTHOW CUCTEMbBI MEHBIIIE YMCIIAa HEU3BECTHBIX, TO CUCTEMA UMEET
pElIECHUI.

15 a=[? O,go[7% 1 AB
. Janbl Mmatpuipl A = 01 ub = 1 0 TOrga PAaBHO ...
-8 0
1)
0 O

2—82
(%o

8 2
3)10}

-7 0
2(7 o

16. Eciu (¥4, %3, X)) pelleHue CHCTEMBI JIMHEHHBIX aNreOpandeckux ypaBHEHHUI
y+ T2+ x3 = 3,
2.’121 + 3.’2?2 + 2.’133 = 7,
311?1 + T2+ I3 = 5,
5:171 — T2 — T3z = 3.

TOXq ¥ Xy — X3 ¥ Xg + X X3 =
1)1
2)0
3)-1
4)3

17. Tns Toro, 4ToObI cUCTEMa OJTHOPOJHBIX YPaBHEHHI UMella HEHYJIEBbIE PEIICHNUs,

HCO6XOI[I/IMO n 10CTaTO4YHO, YTOOBI paHr ce MaTpUulbl OBLI MEHBIIIC YKCIa

18. YpaBHeHue npsamMoi poxoauT uyepe3 Touky M (2;2;-2) nepneHuKyJIspHO III0CKOCTH
7X+7y-z-7=0, umeeT BUI...
X—2 y-2 7+2

1)
-7 7 -1
2) x+2: y+2: z-2
7 7 -1
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X+2 y+2 7-2

3)
-7 7 -1
4)x—2=y—2=z+2
7 7 -1
. CoOs X
19. 3Hauenns npexenalim paBHO
Y= X —TT
1) 0
2) -05
3) o
4) 2

20. Haumensiee 3Hauenue Gpynkuuu f(X) = > x* —6x+5 Ha orpeske [-1;2] paBHO

1) 0

2) -15
3) 105
4) -15

21. HauGoubiuee 3nadenue Gpynkuuun f(X) = % - % x® + 2 na orpeske [0;3] paBHO

1) 8/3
2) 4/3
3) 2
4 3

22. IIpon3BoiHast YaCTHOTO

.
(4x —1)?
24x +1
(4x -1)°
7
4x -1
a
C (4x—-1)?

1)

2)

3)

4)

23. MHOeCTBO — ITO ...
1) nmpou3BosIbHASI COBOKYITHOCTh OOBEKTOB
2) ynopsiioueHHbIH HaOOp 2JIEeMEHTOB
3) COBOKYMHOCTH YHCEN
4) COBOKYIIHOCTbH 3JIEMEHTOB, KOTOPBIE MOYKHO IPOHYMEPOBATh

24. YxaxuTe 4eTHbIC (DYHKIUU:
1) Y=x2
2) Y = COS(2x)
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3) Y = EXP(X)
4) Y = 1+LN(X)

—
25. TpousBoxHas QyHKIMH ¥ = x + arctg’ EpaBHa
ﬁq &

. . 1
26.0mpeesieHHpId UHTErpajl OT HEOTPHIATEIIbHOW (PYHKITUH _rﬁ In(1+ x)dx gucieno paseH

27. Unterpan: [ (w.ﬁ + 51—_)‘ dx paBeH
2
1. X?+gx§/§+3§/;+c;

2. x2+x3+3F¥/x+c
3. X+ XX+ X3

4, X+C.

28. Unterpan: [ e?°°** - sin x dx paBen

1 L +c
3

2. (%" 4+

3. C;

4. cosX+ /5",

29. Unrerpan: [ paBeH

_x

x*+6x+25
1 .

1. Earcsmx +C;

2. 1 arctg x+3 +C;
4 4

3. SINX+COSX+C;

4. arctg(x+3)+c.

30. ®opmyna j f(x)dx = I f [(p(t)](o’(t)dt HasbpIBaeTcsa popMyIIo
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31. Vcnionb3yst METOA MOACTaHOBKU, OTYYUM I dX paBHBIM

x3 +1
1.mh3+q+c

2.%mh3+4+c

3.mnh3+4+c

4. In(x® +1)%+C

32.UuTerpan fﬁl xe “dx paBeH
e—-2.

e )
€,

e+l

A w0 e

e+2.

33. Unrerpan _Ir__: :—f paseH

w =

1.
2.

3.
4

o N

T

34. Ucnionw3yst popmyny Herotona-JIelOHMITa, TOTYIHITH I (2x + sin2x)dX pasubivM

0
1. «
2. x?
3. 0
4. 7+rx?

5
35. Ucnons3ys popmyny Hetorona-Jleitbuua, nomyyuin f

2

dx paBHBIM
2X -3

1. 1In7
2
2. 2In7
3.-1+m7
2
4. 2+In7



36. Haiitu oOmwmii uaterpan ypasHenus:(x + v+ 2)dx 4+ (2x 4+ 2y — 1)dyv =0,
1. c=x+2y+5Inx+y-3;
2. c+X+y=5;
3. In(x+y+3)=c;

4, ¢=0.

37. lupdepennuansroe ypasaenue ¥~ — (x + ¥)¥" + xy = 0 umeer peienue

1. 2x+y=0;

2. (y—x—;—c](y—cex):O;

3. x+y?+ce*=0;

4. e*+y+x=0.

38. BriOpath (yHKIIMIO, KOTOpasi YAOBJIETBOPSAET JaHHOMY YPaBHEHHMIO, TyTE€M €€ MOJCTaHOBKU

Xy'=2y

1. y =5x?
2. y=x
3. y=x°
4. y=x°

39.0npenenuth, Kakas TeOMETPHYECKAas XapaKTePUCTHKA OTBEYAeT OOMEeMYy pEIICHUIO
!
T pepeHnaIbHOro ypaBHeHus Y = f (X, y)
1. cembsi HHTETpaIbHBIX KPUBBIX
2. UHTeTpaibHasi KpUBasi, KOTOpasi MPOXOJUT Yepe3 3aJaHHYIO TOUKY
3. MoJie HanpaBJIECHU UHTETPATIbHBIX KPUBBIX

4. N30KIMHA
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40. Onpenenure BH/]I mudepeHInanTbHOTO YpaBHECHHUS. YpaBHeHue

' 2
suna XYY =1— X naseiBaercs ypasnenunem

41. Ecnu psin Zleuﬁ =Uuy; +U; +---+ U, + ---,cxogurca, To ero oOmmid uwieH U,

CTPEMHUTCS K , TO ecThlIM ;oo Uy, = ==

42. Tlo npusHaky JlanamGepa JAHHBIN P e .
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3aganus 1151 KOHTPOJIbHBIX PadoT

IO JUCHMIIIIMHE MaremMaTuka

3ananue 1. AHATMTHYeCKasi TeOMeTPHUSI B MPOCTPAHCTBE M 3JIEMEHTbI BEKTOPHOM
aJreopsbl

1.1. CocraBuTh ypaBHEHHE NPSMOM, MPOXOJAIICH uUepe3 Hadyajio KOOpJIAUHAT M
TOYKY A(— 2;—3).

1.2.]Jlanbl BEpIIMHBI TPEYTOJILHHKA: A(O;l); B(6;5); C(12-1). CocraButh ypaBHeHHeE
BBICOTHI TPEYTOJLHIKA, IPOBeAeHHO# 13 Beprmmsl C .

1.3.Ilpsimbie 3x — 2y +1=0 U 2x+5y —12=0 mepeceKaroTcs B TOUKE. ..

1.4. Haittu ckanspHoe mpon3sBeeHne Bektopos a=(3; 4; 7) u b =(2;-5; 2).

1.5. Jlaus BekTOpsI ¢ = (M; 3;4) u b = (4; m; -7). IIpu kakom Ma Lb ?

1.6. Haittu yron Mexmy Bektopamu « = (1;2;3) u b = (6; 4; -2).

1.7. Haittu nmunbel ctropoH TpeyroibHuka ABC, ecom A(1;1;1;); B(2;3;4);
C (4;3;2)).

1.8. BBIuuCIUTh MIIOMA TapaieNiorpaMMa, OCTPOGHHOTo Ha BekTopax a = (6;
3;-2)u b =(3; -2; 6).

1.9. Haiitu ypaBHeHHE TpAMON, mpoxojsieii uyepe3 Touky A(l, 2)
IEPIEHIUKYIISPHO BEKTOPY 7 (3, -1).

1.10. Haiiti ypaBHEeHUE NPAMOM, Tpoxosiei yepes Touku A(1, 2) u B(3, 4).

3agaya 2. BeIUHUCIUTB TIPEesbl YUCTOBBIX MTOCIEI0BATEILHOCTEH.

(3—n ’ +(3+ n)2

2.1. lim

2.3. lim > ( =
">=(1-n) —(1+n)
25, 1im (821 =(6=1)
"=~ (6+n) —(1-n)

. (1+2n) -8n°

2.2. lim (3-n) —(2—n)4.
" )

2.4. lim (1—n)3—(1+n)3.
"==(1+n) —(1-n)
26. i (n+1)3_(n+1)3.
"~ (n-1)"—(n+1)

28. lim (3—4n)
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2.9.

3.1.

3.3.

3.5. lim

3.7.

3.9.

4.1.

4.3.

4.5.

4.7.

4.9.

—~~

lim (3 n) 5. 2.10. lim (n+1)2+ n—l)zg—(n+2)3.
rH°°(n+1) —(n+1) n o (4-n)

3amaya 3. Berunucnuth npeienbl YMCIOBBIX MOCIEI0BATEILHOCTEH.
3[cn2 . 4lans

) n\/5n +\/9n +1 ) Jn—=1-

lim 3.2. lim

”*m(n+\/ﬁ)m' n—>=33n+3 +

\/n +1-+n-— a4 lim In*-1+7n°
\/Bn—l—\3/125n3+n i n $n—327n° +n?

3.6.

T Shen e e

]_]

Jn+2—+n*+2 ag. lim Vn*+2+n-2
*°°(‘/4n +1-3nt-1 "noeldnt+2+4n-2
PG _ 3[an3

“ 6n° —v/n° +1 210 lim J5n+2 —3/8n +5.

© J4n®+3-n S o= Ynt7-n

3agaua 4. BeranciauTe npeiesibl YUCIOBBIX MOCIEI0BATEILHOCTEM.

lim n(\/n2+1+x/n2—1). 4.2. lim n(\/n (n-2) _Jn*- )

Iim(n—\s/ng—E)n\/ﬁ. 44, Iim[\/(n2+1)(n2—4)—\/n4—9]
Jn>—-8-— an n’ +5

nI|m 4.6. Iim(\/n2—3n+2—n).

nIim n+\3/4—n3). 4.8. lim [\/n(n+2)—\/n2—2n+3}

lim \/(n +2)(n+1)—\/(n —1)(n+3)}.

n—)OO_
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4.10. nIi%moonz(«/n(n4 -1) —ﬁ)

3amaya 5. Berunucnuth npeienbl YMCIOBBIX MOCIEI0BATEILHOCTEMH.

e 1 lim (2n+1)!+(2n+2)!.
Tase  (2n+3)!

o2t o 1+2+3+...+n
52 lim ———. 5.3. lim .

now 2043 "o {9nt 41
_ 1+3+5+..+(2n-1)
5.4. Iim .

noeo  14+2434+..4N

_ 1+4+7+..+(3n-2)
55 lim .

n = J5n* +n+1

(n+4)—(n+2)!

(3n-1)t+(3n+1)!

5.6. li . 5.7. i
R (n+3)! Ay (3n)Y(n-1)
n n+1 n n
8. lim ————. 9. i i
58 nl_r>n002n+1+5n+2 59 nl—r>n003n_1+2n
(2n+1)H+(2n+2)!

5.10. i .
A (2n+3)-(2n+2)!

3agaya 6. BeIuucIUTh Mpeiesibl YUCIOBBIX MOCEI0BATEILHOCTEM.

_ (n+1Y C (2n+3\™
6.1. lim| ——| . 6.2. lim .
n — o n_l n— o 2n+1

4

. (n?-1Y) o (n=1)"?
6.3. lim > . 6.4. lim| —— .
n— o n n — o n.+_3

n2 —N+

i 2n* +2 - (3n-6n+7 )

6.5. lim | —= : 6.6. lim| — :
-l 2n°+1 -l 3n°+20n-1
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2 n/2
i n“-—-3n+6

6.7. lim| ——| .
n-o{ N°4+5n+1

. (6n—7 e
6.9. lim :
n—e\ 6n+4

n°+n+1
6.11. lim| ——
n>o( n®+n-1
3agava 7. BeraucauTs npeaeinsbl PyHKITHM.
_ (xS—ZX—Q(x+Q
7.1. lim y 5 :
x>-1  X"4+4x° -5
2
(x24—SX4-2)
7.3. lim
>34 2x2 —x =2
2
(x?+2x—3)
7.5. lim

x>-3 X3 +4X% +3x

(1+x)-—a+3x)

7.7. lim
X =0 X+ X°
o x3=-3x-2
79. lim ————

x>l x2—x—2

3anaua 8. Beruucnuth npenensl QyHKITHMA.

d1+2x 3

. (n_10j3n+1
6.8. lim .
n—o\ N+l

2n+5
_ (3n?+4n-1)"
6.10. lim .

n — o

3N +2n+7

6.12. lim

n — o

2n2+5n+7)
2n? +5n+3

x3 —3x — 2
X + X?

7.2. lim

X —> -1

2
IIm(2x2-—x—1)
x>1x342x3 —x—-2

2
Mn(ﬁ_zx_g.
x> X'+ 2x+1

7.4.

7.6.

. X =2x+1
78. lim ———.
x>12x° —x-1

x* +5X* +7x+3
7.10. lim
x>1x% +4x% +5x+2

N/ 3

1 lim 8.2. lim
-2 > 24X
8.3 lim YX~1 8.4 lim YX¥13 —2Vx+l
x—>13/X2_1 X —3 X°—9

J___+2.

X3 +8

8.5 lim

X —> =2

ix -2

X—4

8.6 lim

X — 16
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8.7 lim Yo +2X =5
X —>8 3/;_2

38 +3x+x2-2
8.9 lim > :
X =0 X+ X

8.8 lim

x—0

8.10 lim

V1-2x+ X" —(1+X)
" .

327 +x — 327 —x

x>0

3agaya 9. Beruucnute npenens! GyHKITHIA.

. In(1+sinx)
9.1. lim : .
x>0 sIn4x
. 3x®>-5x
9.3 lim — .
x>0 §IN3X
] 4x
9.5 lim .
x=0tg(7(2+X))
_1-cos®x
9.7 lim ———.
X —> 0 4X
X_
9.9 lim

x> 0ln(l+2x)

3agaua 10. Haiitu npou3BOAHYIO.

2(3x3 +AXP — X — 2)

101y = N
X -8x°
10.3. y_m.
(14X )VL1+ X
105. y = —
12X
2 2\
107,y 2T

120x°

x+2§/x74

9.2. lim —1_C20510X.
X —>0 eX _1
9.4 lim 1-cos2x .
x > 0C0S 7 X —C0S3X
) 2X
9.6 lIm .
x> 0tg[27(X+1/2)]
) arcsin 3x
9.8 lim .
x>0 24 x =2
: arctg2x
9.10 lim — .
x> 0sin(2z(x +10))
(2x2 —1)\/1+ X
10.2. y = - .
3X
lo4 y_2x2—x—1
- 32 +4x
2
10.6. Y = ———.
2+/1—3x*
(x2—8)\/x2—8
10.8. y = :

6x°
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3/4)?
109. y = 4+3¢ 10.10 y:3m
9. : 10. PR

2
X3 (2 + x3) X
3agaua 11. HaliT npou3BOAHYIO.

111, y=X— In(2+ex+ 24/e%* + ex+1).

11.2. y =e*(2—sin2x—cos2x)/8.

e*-3 1 1+2F
. 114. y = In

1
11.3. y==arct .
y 2 J In4 1-2%

115. y=2ve'+1+In——— e+i-l 11.6. y:% (arctgex)3.

Ve +1+1

117. y = %In(e2X +1) - 2arctge”.

18e** +27e* +11
+1) .
6(e +1)

Z(M —arctg \/ﬂ)

In2

118. y =In(e"

11.9. y =

1+e* -1

11.10. y=2(x-2)vV1+e* - 2In———
( ) V1+e¥ 11

3agaua 12. Haiitu npou3BOAHYIO.

12.1. y=ﬁ|n(&+ﬁ)—m.
12.2. y = In(x+\/a2 +x2).

123 y=2&—4|n(2+\&). 124.y=1In
1-ax



12.5.

12.7.

12.9.

13.1.
3 cos6X
13.3 y—tglg}+15in24x
o 3 4 cos8x
cossin’5-sin? 2x
135. y = .
2C0S4X
cosIn7-sin®7x
13.7. y = .
7cosldx
=2
13.9. y:c;tg((3052)+lsm ox

14.1.

143.y

14.4.

14.5.

14.7.

y = In(¥x +x+1)

y =In?(x+cosx).

2

=In .
y 1—x?

3agaya 13. HaliTu npou3BOAHYIO.

=2
y:sin\/§+ESIn 3X.

3anaua 14. Halitu npou3BOAHYIO.

tg X —ctg x

N

y = arctg

_2x-1

1+x% -1
y = arctg ———.

2

Jxt 116

1, x-1

Yy =arccos

y =—In——%arctg X.

4 x+1

6 coS12X

9 i
2+ X—X° +§arcsm

a’+x°
a’—x?

12.8. y =In*(1+cosx).

12.6. y=1In
12.10 y—Intg(Lf)
10. Tt

1 cos® 3x
13.2. y=cosln2-=

3 sin6x

_;cosz4x
8 sin8x

13.4. y =ctg/5

_ sincos3-cos’ 2x
4sindx

136. Y

2
13.8. y =cos(ctg2) — 1 cos”8x

16 sin16x

icoszlox
20 sin20x

13.10. y =3/ctg2 —

Jx =2
R

14.2. y =arcsin

2 3x—-1
146. y = 5arctg T
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14.8. y = %(x—4)\/8x— x* —7 —9arccos XT_l

(1+ x)arctg\& . 1
X 3x/X
x> 2+ X° >
14.10. yzgarccosx—T 1— x>,

149. y =

PacuetrHo-rpaduyeckue padboTbl

CEMECTP 1
BAPHUAHT 1
3aganue Ne 1. Haiitu npoussenenue marpui AB:
1 O 1 1 2 2 6 -2 0 1
Vazlz -1 3| B=|2 1 -1 )A:1*132 g_| 1 3% 1
o 2 -1 > _o2 1 2012 2 —2-1
3 1 O

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

A=(1 1 1
1 2 2
2 2 1

3aganueNe 3. BeiuncnuTh onpeneanTesb:

3 -3 —2 -5
2 5 4 6
5 5 8 7
4 4 5 (0]

4] =

3aganue Ne 4. Pemmmth cucreMy ypaBHEHHMH MeTOmOM: a) oOpaTHO# maTpuiisl; 0) mo dopmynam
Kpamepa; B) meTogom ["aycca:

2x, +5x, —3x; =4,

4x;, —3x, +2x3 =9,
5x, +6x, —2x, =18;

3aganueNe 5. Haiitu KocuHYC yTila MeXy BEKTOpaMu AB « AC:
A(O, -3, 6), B(—12, -3, —3), C(—9, -3, —6).

3aganneNe 6. BeMuCINTE MIIOMALb TApaIIeIorpaMMa, TOCTPOEHHOTO Ha BEKTOpax A U b:
a=3p+q, b=p—2q; |p|=4, |q|=1, (p"q)=7=/4.

3aganue Ne 7. KoMIuiaHapHbI JId BEKTOPHI A , buc?

a={3, 2, 1}, b={2, 3, 4}, c={3 1, -1}

3apnanne Ne 8. Haiitu paccrossHue OT TOUYKH MO JI0 TUIOCKOCTH, NPOXOJISIIEH uepe3 TOUKH
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M, M,, M,:
Ml(—l, 2, —3), M2(4, -1, O), M3(2, 1, —2), Mo(l, —6, —5).
3aganneNe 9. Hanucars kaHOHMYECKHE YpaBHEHUS IPAMOIL:

X—3y+2z2+2=0, X+3y+z+14=0.

3aganue Ne 10. Beraucnuth npenensl GyHKIUHN.

3
a) limY1+2x —3. %) Iim (x _42)(_]2')()(+1)
>4 Ix—2 x—>-1 X" +4x° -5

3aganue Ne 11. [Tonb3yscek Tabnuiell TPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICTYIONUX (YHKITHIA:

y=1In*(x* =2Inx)
BAPUAHT 2

3aganue Ne 1. Haiitu npoussenenue marpui AB:

1 -3 2 2 5 6 120

) a_|3 —4 1| B=|1 2 5 6)A=(20_13j|3= 0-24
> _5 3 1 3 2 810 5 1 3 137

4 —3-1

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

4 -8 -5
A=l _4 7
-3 5 1

3apanmneNe 3. BolunuciauTh onpenenuTenb:

3 2 2 2
‘A‘_g -8 5 10
"Is -8 5 8

6 -5 4 7

3aganue Ne 4. Pemnth cucteMy ypaBHEHMH METOAOM: a) OOpaTHOM Matpuipl; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:

4X, +2X, +3X, =—2
2X, +8%x, — X, =8
9%, + X, +8%x, =0

3aganueNe 5. Haiitu KocuHYC yTiia MEXy BEKTOpaMu AB « AC:
A(3, 3, —1), B(5 5 —2), C(4, 1, 1).
3aganueNe 6. BerauciauTh omais napauienorpaMma, oCTPOSHHOTO Ha BEKTopax A u b:
a=p—3q, b=p+2q; |p|=1/5, |d|=1, (p"q)=7=/2.
3aganne Ne 7. KoMIiutanapHs! Jid BEKTOpPBI A , buc?
a={1, 5 2}, b={-1 1, -1}, c={1, 1, 1}.
3ananne Ne 8. Haiitm paccrosHue OT TOYKH M o MO TIUIOCKOCTH, MPOXOJSIICH dYepe3 TOYKH
M,, M,, M;:
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M,(=3, —1, 1), M,(-9, 1, —2), M,(3 -5 4), M, (-7, 0, -1).

3aganueNe 9.Hanmcars kaHOHHYECKHE YPAaBHEHUS TIPSIMOI:
X—2y+z2—4=0, 2xXx+2y—z—-8=0.

3aganue Ne 10. Beruucnuthb npenensl GyHKIUHN.

. 1-x-3.  (x*+3x+2)°
a) lim ————; 6) lim— >
x>-8 2 43/x x>1x° +2x° —x—2

3aganue Ne 11. [Tonb3yscek Tabnuiell MPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICAYIONIUX ()YHKITHIA:

y =Inlog, sinx

BAPHUAHT 3

3aganue Ne 1. Haiitu npoussenenue marpui AB:

3 5 7 1 2 4 5 0 6 -1
a)A: 2 -1 0 B=| 2 3 -2 6)A= 1 2 -1|B=| 2
4 3 2 -1 0 1 3 5 8 -1

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO JaHHOM:

2 2
1
4

3
A=l1 3
5 3
3aganueNe 3. BoIunciIuTh onpeneanTenb:

3 -5 2 -4
3 4 -5 3

5 7 -7 5
8 -8 5 6

4 =|_

3aganue Ne 4. Pemnth cucteMy ypaBHEHMH METOAOM: a) OOpaTHOM MaTpuupl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

2x, —3X, — X, +6=0
3X, +4x, +3X, +5=0
X, +X, +X, +2=0

3aganneNe 5. HaiiTn KocHHYC yrila MeXy BEKTOpaMu ﬁ u A—C :
A(—l, 2, —3), B(3, 4, —6), C (l, 1, —l).
3aganneNe 6. BopraucinTs riomas mapauienorpaMma, OCTPOSHHOTO Ha BeKTopax A U b:
a=3p—2q, b=p+5q; |p|=4, |q|=1/2, (p"q)=57/6.
3ananme Ne 7. Kommianapust i sextopst &, ) u C?

a={1, -1, -3}, b={3, 2, 1}, c={2, 3, 4.

3apnanne Ne 8. Haiitu paccrossHue OT TOUYKH MO JI0 TUIOCKOCTH, NPOXOJISIIEH uepe3 TOUKH

M,, M,, M,:

M, (L -1, 1), M,(-2, 0, 3), M,(2, 1, -1), M.(-2, 4, 2).
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3apanneNe 9. Hanricath KaHOHWYECKHE YPABHEHUS TIPSIMOMA:
X+y+z2—-2=0, x-y—-2z+2=0.
3aganue Ne 10. Berarcnuts npenens! GyHKIAHN.

2 2
. x-1 . (x*+2x-3
a)lim—; 0) |Im(3—2)
x>1 [ 2 x>-3 x° +4x° +3x
x° -1
3aganue Ne 11. [Tonb3yscek Tabnuiell MPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONIUX ()YHKITHIA:

y =sin’ cos(zx — 3)

BAPUAHT 4

3aganue Ne 1. Haiitu npoussenenue marpuil AB:

: 2 3 1 5 3 -1 ) 15

a . . 2 -2
A=|1 -3 0| B=|0o 6 7 A=(-1 0 -3 4)B=

a 7 1 a4 1 2 —14

3 -5

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO JaHHOM:

2 3 2
A= 1 2 -3
3 4 1

3apanmneNe 3. BeluuciauTh onpenenuTenb:

7 6 3 7
3 5 7 2
‘A‘:s 4 3 5
5 6 5 4

3aganue Ne 4. PemuTh cucTeMy ypaBHEHHMI METOJOM: a) OOpaTHOM Marpuibl; 0) mo dopmyrnam
Kpawmepa; B) metonom ["aycca:

2x, + X, — %X, =0
3X, +4X, +6 =0
X, + X, =1

3aganneNe 5. HailTh KocHHYC yrila MeXy BEKTOpaMu ﬁ u Rﬁ :

A(—4, —2, O), B(—l, —2, 4), C (3, —2, 1).
3aganneNe 6. BerauciauTh iomais napauienorpaMma, oCTPOSHHOTO Ha BEKTOpax A u b:
a=p-2q, b=2p+q; |p|=2, |g|=3, (p"q)=37/4.

3ananme Ne 7. Kommianapust i sextopst &, D u C?

a={3, 3 1, b={1 -2, 1}, c={1 1, 1.

3ananne Ne 8. Haiitm paccrosHumE OT TOYKH MO JI0 TUIOCKOCTH, MPOXOJAIEeH uepe3 TOUKHU
M,, M,, M,
Ml(l, 2, O), Mz(l, -1, 2), M3(O, 1, —1), MO(Z, -1, 4).
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3apanneNe 9. Harnricath KaHOHWMYECKHE YPABHEHUS TIPSIMOA:
2X+3y+z+6=0, x—3y—2z+3=0.

3aganue Ne 10. Beraucnuth npenensl GyHKIUHN.

3
2) “m\/x+132—2\/x+l; 5 lim (1+x)°—(1+3x)

3 x° =9 x>0 x +x°

3aganue Ne 11. [Tonb3yscek Tabnuiell MPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICAYIONIUX ()YHKITHIA:

X

3x
y =———~1Ige
V3 - x?
BAPHUAHT 5
3apanme Ne 1. Haiitu npoussenenue Mmatpun AB:

5 8 -4 1 0 2 -120
) a—|6 9 -5| B=|3 -1 4 6)A:[7_125JB:_311
4 -1 3 5 1 0 30-14 50-2
21 4

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

10 20 30
A=l 0 10 20
0 0 10

3apnanneNe 3. BeluuciauTh onpenenuTenb:

6 -5 8 4
9 7 5 2
7 5 3 7
-4 8 -8 -3

|4 =

3aganue Ne 4. PemuTh cucteMy ypaBHEHHMI METOJOM: a) OoOpaTHOM Marpuibl; 0) mo dopmyrnam
Kpawmepa; B) metonom ["aycca:

2X, + X, + X, +X, =1
X, =X, +2X, =2
2%, +2X, +3X, =3

SaxanueNe 5. Haitri xocmnye yra ey sexropav AB 1 AC
A(5, 3, -1), B(5 2 0), C(6 4, -1).

3aganneNe 6. BHMHCIUTD MUIOMAb MAPALTETOrPAMMA, IOCTPOSHHOTO Ha Bektopax A u D
a=p+39, b=p-2q; |p|=2, |a|=3, (p"q)==/3.

3amanune Ne 7. KoMiuianapHs! JId BEKTOPhI A , buc?

a={3, 1, -1}, b={-2, -1, 0}, c={5 2, -1}

3ananne Ne 8. Haiitu paccrossHue OT TOUYKH MO JI0 TUIOCKOCTH, NPOXOJISIIEH uepe3 TOUKH

M, M,, M,:
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M, (L 0O, 2), M,(1 2, -1), My (2, -2, 1),

3aganueNe 9.Hanmcars kaHOHHYECKHE YPAaBHEHUS TIPSIMOI:
3X+y—-z-6=0, 3x—-y+2z=0.
3aganue Ne 10. Berancnauts npenensl GyHKINHA.

3 _ 3 _
\/x36+2; 6) “mx2 3x-2
x>2  x°+8 x>1 x* —x—-2

M, (-5, -9,

3aganue Ne 11. [Tonp3ysice Tabnuie MPON3BOIHBIX, HAUTH MPOU3BOTHBIC CICAYIOMITNX (yHKITHIA:

y=7"%sin%x

BAPHUAHT 6
3apanme Ne 1. Haiitu npousBenenue matpuy AB:
1 3 1 7 -1 1 2 0
A a=|l2 1 o| B=|a 8 3 6)A:(5103)B:l_4
1 -1 2 5 2 1 3 1
0 -1

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

2 5 0
A=|3 0 7
01 5

3apanneNe 3. BeluuciauTh onpenenuTenb:

3 -5 -2 2

—4 7 4 4
|4 = 4 -9 -3 7
2 _6 -3 2

1).

3aganue Ne 4. Pemuth cucTeMy ypaBHEHHMH METOIOM: a) OOpaTHOW Marpuilpl; 0) mo ¢opmyliam

Kpamepa; B) metogom ['aycca:

X, — X, + X, =3
2X, + X, + X, =11
X, + X, +2X, =8

3aganneNe 5. Haiitn KocHHYC yriia MeXy BEKTOpaMu AB « AC:
A(—3, —7, —5), B(O, —1, —2), C(Z, 3,

0).

3aganueNe 6. BorauciauTh iomas napauiesorpaMma, oCTPOSHHOTO Ha BEKTOpax A u b:

a=2p-q, b=p+3q; |p|=3, |a|=2, (p"q)=7/2.

3aganue Ne 7. KoMIuiaHapHbI JId BEKTOPHI A , buc?

a={4, 3, 1}, b={1 -2, 1}, c={2, 2, 2.
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3apnanne Ne 8. Haiitu paccrossHue OT TOUYKH MO JI0 TUIOCKOCTH, MPOXOJSIICH uepe3 TOUKH

I\/Il’ I\/|27 MS:
M,(L 2 -3), My(L 0, 1), My(=2 -1 6), M, (3, -2 -9).

3aganneNe 9. Hanucars kaHOHMYECKHE YpaBHEHUS IPAMOIL:
X+5y+2z+11=0, X—y—z—-1=0.

3aganue Ne 10. Borarcnuts npenens! GyHKIAHN.

. ‘{/;—2. . x®—3x+2
a) lim : 6) lim———
X—)lﬁ\/;_4 X—)lx —X _x__|_1

3aganue Ne 11. [Tonb3yscek Tabnuiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONIUX (hYHKITHIA:

y =c0s2* + 47

BAPHUAHT 7

3apanme Ne 1. Haiitu npousBenenue Matpun AB:

1 -2 6 1 1 2 0 -3 1 3
a) A=|3 -4 0| B=|3 0 -4 6) A=| 2 1 5 |B=|-2
0 9 -1 6 -1 8 4 0 -2 2

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

2 -1 0
A=l _3 1
2 0 -1

3apanmneNe 3. BeluuciauTh onpenenuTenb:
3 -3 -5 8

-3 2 4 -6
2 -5 -7 5

-4 3 5 -6

|4 =

3aganue Ne 4. Pemuth cucTeMy ypaBHEHHMH METOAOM: a) OOpaTHOW MaTpHuilpl; 0) mo ¢dopmynam
Kpamepa; B) metogom ['aycca:

X, +2X, =X, =7
2X, —3X, + X, =3
X, + X, —X, =6

3aganueNe 5. Haiitu KocuHYC yTiia MEXIy BEKTOpaMu ﬁ U A_C :
A(2, —4, 6), B(O, —2, 4), C(6, —8, 10).
3aganueNe 6. BerauciauTh miomas napauienorpaMmma, oCTPOSHHOTO Ha BEKTOpax A u b:
a=4p+q, b=p-q; |p|=7 |d|=2, (p"q)==/4.

3aganne Ne 7. KoMIiutaHapHs! Ji BEKTOpPBI A , buc?
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a={3, 2, 1}, b={1, -3, —7}, C={1, 2, 3}.
3apannme Ne 8. Haiitm paccrosHME OT TOYKH MO JI0 TUJIOCKOCTH, MPOXOJAIIECH uepe3 TOUKHU
M,, M,, M;:

M,(3, 10, -1), M,(=2, 3, -5), M,(-6, 0, -3), M,(-6, 7, -10).

3aganneNe 9. Hanucars kaHOHMYECKHE YpaBHEHUS IPAMOIL:
3IX+4y—-2z2+1=0, 2x—4y+3z+4=0.

3aganue Ne 10. Berancnauts npenensl QyHKINHA.

. A9+2x -5 X +4x% +5x+2
a) lim—————; 6) lim 3
x>8  3[x_2 x>l x°-3x-2

3aganue Ne 11. [Tonb3yscek Tabnuiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONIUX ()YHKITHIA:

y =2In(Inx) —2In2x

BAPHUAHT 8

3aganue Ne 1. Haiitu npoussenenue marpui AB:

3 -4 5 0 4 7 -13 0
Da_lo 3 1| B2l3 _6 1 6)A=(5—133]B= —21 1
3 _5 _1 5 _1 0 20 -14 3 0-2

41 2

3aganue Ne 2. Haiitu matpuity, oOpaTHyIO JaHHOM:

100 200 300
0 100 200
0 0 100

3apanneNe 3. BeluuciauTh onpenenuTenb:

-3 9 3 6
-5 8 2 7
4 -5 -3 -2
7 -8 -4 -5

|4 =

3aganue Ne 4. Pemmmth cucreMy ypaBHEHHMH MeTOmOM: a) oOpaTHO# maTpuiisl; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:

4x, +7X, +3X; =—10
2%, +9X, —X; =8
— X, +6%X, —3X; =3

3aganneNe 5. Haiitn KocHHYC yriia MeXy BEKTOpaMu ﬁ u Rﬁ :
A(O, 1, —2), B(3 1, 2), C(4, 1 1)

3aganneNe 6. BerauciauTh miomais napauienorpaMmma, oCTPOSHHOTO Ha BEKTOpax A u b:
a=p-4q, b=3p+q; |p|=1 |g/=2, (p"q)=~=/6.

3aganne Ne 7. KoMIiutaHapHs! Ji BEKTOpPBI A , buc?

a={4, 3, 1}, b={6, 7, 4}, c={2, 0, —1}.
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3apnanne Ne 8. Haiitu paccrossHue OT TOYKH M o HO IIOCKOCTH, MNPOXOMSIIEH Yepe3 TOUYKU
er Mzr |\/|31
I\/Il(—l, 2, 4), I\/IZ(—l, -2, —4), |\/|3(3, 0, —1), I\/IO(—2, 3, 5).

3aganueNe 9.Hanmcars kaHOHHYECKHE YPAaBHEHUS TIPSIMOI:

5+y—3z+4=0, X—y+2z+2=0.

3aganue Ne 10. Beruucnuthb npenensl GyHKIUHN.

- V1-2x+x? - (1 . §°+50” +86
2 lim x+x° —( +x); 6 lim 0 ;50 ;|-280+4
x>0 x x>-2 0" +30° -4

3aganue Ne 11. [Tonb3yscek Tabnuiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONTUX ()YHKIIHIA:

_Intgx

1-2x
e

BAPHUAHT 9

3aganue Ne 1. Haiitu npoussenenue marpui; AB:

2 5 7 -1 0 2 0O -2 1 _2
Da_le 3 4| B=|1 4 3
5 -2 -3 0O 5 8 5 0 -3 -3

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

A=(3 5 7)
1 2 3
1 3 5

3aganueNe 3. BeIUnCIuTh ONpeneanTesb:

2 5 1 2

|A|_—3 7 -1 4
|5 -9 2 7
4 -6 1 2

3aganue Ne 4. Pemuth cucteMy ypaBHEHMH METOAOM: a) OOpaTHOM MaTpuupl; 0) mo ¢opmynam

Kpawmepa; B) metomgom ["aycca:

X, +3X, —2X; =—5
X, +9%X, —4x;, =—1
— 2%, +6Xx, —3%X; =6

3aganneNe 5. HaiiTn KocHHYC yrila MeXy BEKTOpaMu AB « AC:
A(3, 3, —-1), B(1 5 —2), C(4, 1, 1).
3aganueNe 6. BerauciauTs riomas mapauienorpaMma, OCTPOSHHOTO Ha BeKTOpax A u b:

a=p+4q, b=2p—q; |p|=7, |d|=2, (p"q)=~=/3.

3aganne Ne 7. KoMIutanapHs! Ji BEKTOpPBI A , buc?

a={3, 7, 2}, b={-—2, 0, -1}, c={2, 2, 1.
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3apnanne Ne 8. Haiitu paccrossHue OT TOUYKH MO JI0 TUIOCKOCTH, MPOXOJSIICH uepe3 TOUKH
M,, M,, M-

M, (0, —3, 1), M,(—4, 1, 2), My(2, -1, 5), My(-3, 4, -5).

3aganneNe 9. Hanucars kaHOHMYECKHE YpaBHEHUS IPAMOIL:
X—y—z—2=0, X—2y+z2+4=0.

3aganue Ne 10. Berarcnuts mpenens! QyHKIAHN.

. B+3x+x% -2 . x*=3x-2
a) lim . . 6) lim—————
x—0 X+x x>-1  x+x

3aganue Ne 11. [lone3ysicek Tabnuiei MpON3BOIHBIX, HAUTH MPOU3BOTHBIC CISAYIONINX (yHKITHIA:

y =In(x+2) In(~v1+ x?)

BAPUAHT 10
3apanme Ne 1. Haiitu npoussenenue Matpun AB:
2 0
2) 2 7 3 -7 0 4 5) a1
A=|3 9 4| B=|8 3 5 A=(7 2 0 -1)B=
1 5 3 1 -1 0 1-=3
0o -1

3aganue Ne 2. Haiitu maTpuily, oOpaTHYIO NaHHOM:

A=(2 1 3
7 3 10
15 6 20

3apanneNe 3. BeluuciauTh onpenenuTenb:

2 -5 4 3
‘A‘: 3 —4 7 5
4 -9 8 5
-3 2 -5 3

3aganue Ne 4. Pemuth cucteMy ypaBHEHMH METOAOM: a) OOpaTHOM Matpuupl; 0) mo ¢opmynam
Kpawmepa; B) meTonom ['aycca:

x, +x, —4x; =1,
x, +2x, —3x; =5,
3x; —2x, +4x5; = 4;

3aganneNe 5. Haiitn KocHHYC yriia MeXy BEKTOpaMu ﬁ u Rﬁ :
A1, —2, 3), B(O, —1, 2), C(3, —4, 5).

3aganueNe 6. BoIuuciuTh UI0MIAb TapaIUIEIorpaMMa, TOCTPOEHHOTO Ha BEKTOpax A u b:
a=p+2q, b=3p-q; |p|=1 |g|=2, (p"q)=7x/6.

3aganne Ne 7. KoMIiutanapHs! Jid BEKTOpPBI A , buc?
a={2, 3, 1}, b ={—1, o, —1}, C={2, 2, 2}.

3aganme Ne 8. Haiitu paccrossHMe OT TOUYKH M o MO IUIOCKOCTH, MPOXOJSIICH 4Yepe3 TOYKH
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M,, M,, M;:

M,(-3, 4, -7), M,(L, 5 —4), My(-5 -2, 0), M,(-12,

3aganueNe 9.Hanmcars kaHOHHYECKHE YPAaBHEHUS TIPSIMOI:
2X+y+z2z—2=0, 2X—y—3z+6=0.

3aganue Ne 10. Beruucnuth npenensl GyHKIUH.

3 3 _ Y
3 |im‘/27+x \/247 X 6 lim (32x x 1)
x>0 x+28/x 21 x° +2x° —x—2

3aganue Ne 11. [Tonb3ysice Tabnune Mponu3BOIHBIX, HAWUTH IPOU3BOIHBIE CIEAYIOUICH (HYHKIUH

y — ecosx sinx
CEMECTP 2
BAPUAHT 1
3ananue 1. Haiitu HeonpeeaeHHbIE HHTETPAIBL.
) . dx
a)f e X sin2xdx: 6) jarctgﬁdx; B)J. Y
X~ +

3aganmue 2. [Toms3ysce popmynoit HeroroHa-JIeliOHNIIA, BRIYUCIAT ONpPEACICHHBI HHTETPa.
0
J'(xz — 4)cos3xdx.
-2

3apanme 3. Haiitu muromane Gurypsr orpanndaeHHON TuHISIMA. CIeiaTh 9epTex.
y=5-x2,3x+y=1.

3ananue 4. HaiitTi 4acTHbIC IPOU3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA QYHKIIHK:
z=x"

3amanue 5. Haiitu rpaguent pynkuuun Z = f (X, y) 8 Touke M (X, y)

z=xy—2x?+4y-5, M(2;3)
3apganme 6. VccrenoBate Qyaknmuo Z = f (X, y) Ha 3KCTPEMYM.
2 2
Z=06y—-3y° —2x"-8x—-6
BAPUAHT 2
3ananme 1. Haiitu HeonpeneneHHbIE HHTETPABI.
xax
a) | ————; 6) |e*In(1+ 3e*)dx;
I (X* +4)° -[ ( )

3amanmne 2. [Tonp3ysice popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIpeeIeHHBII HHTErpajl.

1

J-4arctgx— X

e 0%

0
3amanne 3. Haiitu ruromans Guryps! orpannueHHON inHUAME. CenaTh 4epTex.
y=4-x2, y=x2-2X

3ananmne 4. HaliTu yacTHBIC MPOU3BOIHBIC TIEPBOTO U BTOPOTO MOPSIKA (DYHKIHH:
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1

7=
arctg Y
X

3anaume 5. Haiitu rpamuent Gynxmm Z = f (X, y) B Touke M (X, y)
2 =xy, M(4;2)
3amanmue 6. Viccienoars pynkuuio Z = f (X, y) Ha 3KCTPEMYM.

z=yJx -y —x+6y

BAPHUAHT 3

3aganue 1. Haiitu HeomnpeneneHHbIE MHTETPAITBI.

x>dx (3x—7)dx
—_— 6) [ x3*dx;
a)j./l_XS )-[ B)Ix3'+4x2+4x+16

3ananmue 2. [Toms3ysce popmynoit HeroroHa-JIeliOHNIIA, BRIYUCIAT ONpPEACIICHHBIN HHTETPa.

0

J'(x2 +4x + 3)cosxdx.

-1
3amanue 3. Haiitu uiomans Gurypsl orpaHuueHHON TMHUAME. ClienaTh 4epTex.

Y=2X-X2+3, y=x2-4x+3.
3ananue 4. Haiiti 9acTHBIE TPOM3BOJHBIE TIEPBOTO U BTOPOTO MOPSI/IKA (PYHKIINH:
Y
3/x
3amanue 5. Haiitu rpaguent pynkuuu Z = f (X, y) 8 Touke M (X, y)

4
I1=——- M(-12
X% +y? (12)

Z=XY +

3anaunue 6. Vccienosars GpyHkuuo Z = f (X, y) Ha SKCTPEMYM.

z=x3+y? —3xy

BAPUAHT 4
3ananme 1. Halitu HeonpeieneHHbIE UHTETPAIBI.
I dx J- arcsin X4 j dx
B
cos? x(3tgx +1) V1-x? X2+ X2+ 2X+2

3apanmue 2. [Tons3ysics popmynoit Herorona-JIeliOHNIIA, BRIYUCIATE ONPEACTICHHBIN HHTETPa.

1
I x%e3*dx.
0

3aganue 3. Haiitu tutomans Gurypsl orpanndeHHON JTHHUSAMHA. CIenaTh YepTexK.
y=x2-4x+8, y=3x2-x.

3ananue 4. HaiiTn 9acTHBIC TPOU3BOIHBIC TIEPBOTO U BTOPOTO TOPSAKA (PYHKITHHA:

X
z =arctg—
y
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3anaume 5. Haiiru rpamuent Gynxmm Z = f (X, y) B Touke M (X, y)
z=arctg (y/x), M(L1)

3aganmue 6. VccrenoBats pyaknmo Z = f (X, y) Ha 3KCTPEMYM.

z=e*(x+y?)

BAPHUAHT 5
3apanmue 1. Haiitu HeonpeneneHHbIC HHTETPAIIEI.
cos3xdx x2dx
O 6) [ x’e™dx B [
4 +sin3x X*+5x°+8x+4

3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiGHMIa, BEIMUCINTD ONPEAeIeHHbBII HHTErpajl.
T
J' (8X* +16x +17) cos4xdx.
0

3amanue 3. Haiitu rutonans Gurypsl orpaHnueHHOM TnHUAME. CienaTh 4epTex.
y=x3-3X, y=4x+6.

3ananue 4. Haiiti 9acTHBIE TPOM3BOJHBIE IIEPBOTO U BTOPOTO MOPSAKA (QYHKIINH:
z =arctg(xy)

3amanue 5. Haiitu rpaguent pynkuun Z = f (X, y) 8 Touke M (X, y)

2
Z:ZO—%—yz,M(4;2)

3apganme 6. VccrenoBate Qyaknmuo Z = f (X, y) Ha 3KCTPEMYM.

Z=3X+6Yy— x> —xy—y?

BAPHUAHT 6
3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPAJIbL.
)ISinXdX 6) Ixarcsinldx )'[ (x+3)
Q) | —— — B) | ————
3/cos? x X X3 + X% — 2x

3amanmne 2. [Tonp3ysice popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIPEAEIeHHbII HHTETrpal.

0 x
j (X% + 2)e2dx.
-2
3apanme 3. Haiitu uromanps ¢Gurypsl orpanndeHHoN TuHUSAMHA. CaenaTs 4epTex.
y= JX, y=x3.
3ananmue 4. Haiitn gacTHBIE TPON3BOIHBIEC TIEPBOTO U BTOPOTO MOPsAAKA (PyHKITHH:
2X —
Z= y
X+ 2y
3ananue 5. Haiitu rpaguedt pyHkuun Z = f (X, y) 8 rouke M (X, y)
z=x>+Yy?% M(4:2)

3ananme 6. Vccrienosare Gyaknuo Z = f (X, y) Ha 9KCTPEMYM.
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z=x3+8y> —6xy+1

BAPUAHT 7
3ananme 1. Halitu HeonpeeneHHble HHTETPAbI.
X + arctgx)dx x? —3)dx
a) j% 6) [ xIn(x* +1)dx j (=3
1+x x* +5x*+6

3apanmue 2. [Toms3ysce popmynoit Herorona-JleliOHNIIA, BRIYUCIAT ONPEACTICHHBIN HHTETPa.
V4

6
.[ sin* 3xdx
0
3apganme 3. Haiitu muitomans Gurypsr orpanndeHHON TuHISIMA. CIeiaTh 9epTex.
y=9-x2,y=x2-2x+5.
3ananue 4. Haiiti 9acTHBIE TPON3BOIHBIC TIEPBOTO U BTOPOTO MOPAAKA QYHKIHN:
z=x>+3x’y-y®
3anaume 5. Haitrn rpamuent Gynxmm Z = f (X, y) B Touke M (X, y)
7 =5x2y? —3x°% + 4 M (1)

3apganmue 6. VccrenoBate Qyaknuto Z = f (X, y) HA 3KCTPEMYM.

BAPHUAHT 8

3ananme 1. HaiiTu HeonpeaeneHHbIE HHTETPABI.

[ arctg+/xdx

q) | =227
XL+ X)

3amanmne 2. [Tonp3ysice popmynoit Herorona-JIeiiOHMIa, BEIMUCINTD ONIPEAEIeHHbII HHTETrpal.
T

2
0) J'xsinxcosxdx B)'[ dx

3
J'ctg xdx.
4
3amanne 3. Haiitu ruronans Guryps! orpaHndeHHON JInHUAME. CienaTh 4YepTex.
y=3x%+1, y=3x+7.

3ananue 4. HaiiTi 4acTHBIE IPON3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (QYHKIINH:

2Xy
X=y
3ananme 5. Haiitn rpamment dyuxmn Z = T (X, Y) B rouxe M (X, Y)
z=x%-2xy+3y—1, M(L2)
3ananme 6. Vccrienosare Gyaknuo Z = f (X, y) Ha 9KCTPEMYM.

Z=2xy —4x -2y

=

BAPHUAHT 9
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3aganue 1. Haiitn HeonpeneaeHHbIE MHTETPAIIBI
J- (X* =X+ 1)dx

sin xdx 6) Ixzsin4xdx
Xt +2x% —

a) |—  — —
I:"’«/3+ 2C0SX

3amanmne 2. [Tone3ysce popmynoit Hetorona-JIeiOHMIa, BEIYUCINTD ONIpEAEIeHHbII HHTErpaj

V2
i cosxdx
> 1+sinx’
3apanue 3. Haiitu miomans Gpurypsl orpannueHHO# nuHusamu. Caenath yepTex

y2=9x, y=3x.
3ananue 4. HaiiTi 4acTHBIC IPOU3BO/IHBIE IIEPBOTO U BTOPOTO MOPsiIKA PYHKIIMU

Z=X*+y*+7°

3anaume 5. Haiirn rpamuent Gynxmm Z = f (X, y) B Touke M (X y)

%, M(-12)

=
X2 +y
3ananme 6. Mccrenosars Gynkumo Z = | (X, y) Ha 9KCTPEMyM
z=x2+y?—2x—2y+8
BAPHUAHT 10
3ananme 1. Haiitu HeonpeneneHHbIE HHTETPABI.
I (x° - 6)
x* +6x°+8

3/
a) j4+—|nxdx 6) J.xlnz xdx

3ananme 2. [Tons3ysck hopmysoi HeroroHa-JIeliOHMIIA, BBIYUCIUTE ONPECICHHBIN HHTETPa

T

2
COSX
[0 gy

0 5+ C0SX
3apganme 3. Haiitu muromanp ¢urypsl orpannaeHHoN uHUSAIMHA. CHenaTh 4epTex

Y2=0X, y=X+2.
3ananne 4. HaiiTi 4acTHBIE IPOM3BO/IHEIE IIEPBOTO U BTOPOTO MOPSIKA PYHKIIMU

z=x%sin’y
3anaunme 5. Haiitu rpaguent Gpyunkuuun Z = f (X, y) 8 touke M (X y)
2 =5x2y—3x° +y* M(4;2)

3anaume 6. Uccrenosars pyuxuuo Z = f (X, y) Ha KCTPEMYM

z2=xy2(6-x—Y), (x>0,y>0)
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5. MeToauueckue MaTepuaJibl, ONpeae/Jasaouue npoueaypbl
OLICHUBAHUA KOMIIETCHIMH

51 KpnTeplm OLCHUBAHHUA Ka4YeCTBAa YCTHOIO OTBE€TA

OneHka «OTJMYHO» BBICTABISIETCS 3a TJIyOOKOE 3HAaHUE NPEAYCMOTPEHHOTO IPOrpaMMOin
MaTepuana, 3a yMEHHE YeTKO, JaKOHMYHO M JIOTMYECKH IOCJIeI0BaTeIbHO OTBeYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OueHka «X0opomio» — 3a TBEpAOE 3HAHHE OCHOBHOrO (IPOrpaMMHOr0) Marepuana, 3a
IrpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEMN OTBETHI HA IIOCTABJIEHHbBIE BOIIPOCHI.

OreHka «y/10BJIETBOPUTEIBLHO» — 32 001[ee 3HAHHE TOJIBKO OCHOBHOT'O MaTepuaia, 3a OTBETHI,

colepKamiye  HETOYHOCTH  WiIM  clab0  apryMEeHTHpOBaHHBIE, €  HapylICHHEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuaa.
OneHka «HeyHOBJIETBOPUTEJIbHO» — 3a HE3HAHWE 3HAYUTEJIbHOM dYacTh HIPOrpaMMHOIO

MaTrepuajia, 3a CYIICCTBCHHBIC OIIMOKK B OTBETax Ha BOIIPOCHI, 3a HCYMCHHC
OpPUCHTHUPOBATLCA B MAaTCPUAJIC, 3@ HC3HAHUC OCHOBHBLIX MMOHSTUMN JUCHUITIIINHBI.

5.2 Kpurtepuu onleHUBAHUSA TeCTUPOBAHUS

[Tpu TecTupoBaHuMM Bce BepHble OTBeThl Oepytes 3a 100%.
90%-100% otamuHO

75%-90% xoporio

60%-75% yIOBIETBOPUTEITHHO

MeHee 60% HeymIOBIETBOPUTEIBHO

5.3 Kpurepnu oueHMBaHUS KA4eCTBA BBINOJHEHHUA PacieTHO-Tpagu4ecKux pador

O1eHKa «32aYTEeHO0» BBICTABIISAETCS 00YJarOmEeMycsi, €ClTi  00y4YaroIUNHCs MOYTH OTBETHI
Ha BCE BOIIPOCHI, TOCTABJICHHBIC IIPETIOIaBATEIIEM Ha 3alIUTE.

O1eHKa «He 3aYTEeHO0» BBICTABISIETCS 00yJaromeMycs, €CIi 00yJaroIuiCs He MPOSBUI
[IyOOKHMX TEOPETHUUECKUX 3HAHUI MPU OTBETE HA BOIIPOCHI.

5.4 Kpurepum oueHUBaHHUS Pe3yJbTATOB OCBOCHHS JUCHMILIUHBI

OneHka «OTJMYHO» BBICTABIAETCS 3a IMIYOOKOE 3HAHUE MPEIyCMOTPEHHOIO MpPOrpamMMon
MaTepuaia, COAEPKaIErocss B OCHOBHBIX U JIONIOJHUTENIBHBIX PEKOMEHIOBAaHHBIX JINTEPATYPHBIX
HCTOYHHKAX, 3@ YMCHHUC YC€TKO, JIAKOHMYHO MW JIOTMYCCKH IOCJICAOBATCIIBHO OTBEYATh Ha
IIOCTABJIEHHBIE BOINPOCHI, 32 YMEHHE aHAJIU3UPOBATh M3Yy4aeMbI€ SIBJIIEHUS B MX B3aUMOCBS3U
u JUAIIEKTUYECKOM Pa3BUTHH, OPUMCHATE TCOPECTUYCCKUEC IIOJIOXKCHUA IIpU PCIICHUU
IIPAKTUYECKUX 3a7au.

OneHka «Xopomo» — 3a TBEpAOE 3HaHHE OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaia, BKIIouas
pacueTsl (IIpU HEOOXOAMMOCTH), 3a I'PaMOTHBIE, 0€3 CYIIECTBEHHbIX HETOYHOCTEH OTBETHl Ha
IMMOCTAaBJICHHBIC BOIIPOCHI, 3a YMCHHUC NPUMCHATH TCOPCTUUCCKHE IMOJIOXKCHUA I PCHICHUA
IIPAKTUYECKHX 3ajau.

OneHka «yAOBJETBOPUTEJ]BbLHO» — 3a o0Ilee 3HaHME TOJIbKO OCHOBHOI'O MaTepuaia, 3a
OTBCTBI, COJACpKAIUC HCTOYHOCTH HJIN ci1abo APTYMCHTUPOBAHHBIC, C HAPYHICHUCM
NIOCJIEIOBATEIBHOCTH  M3JIOKEHMsI Marepuana, 3a ciaboe MNpUMEHEHHE TEeOPeTHUYECKUX
IIOJIOXKEHUH IIPU PEILIEHUU IIPAKTUYECKUX 3a/1a4.

OneHka «HEYAOBJETBOPHUTEJbHO» — 32 HE3HAHUWE 3HAYUTEIBHOM 4YacTH IPOrpaMMHOIO
Martcpualia, 3a CYHMICCTBCHHBIC OIIINOKHU B OTBCTax Ha BOIIPOCHI, 3a HCYMCHUC
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OpPUCHTHUPOBATLCA B pacyCTax, 3a HC3HAHHUC OCHOBHBIX MOHSATHH JUCHUITIINHBI.
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