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1. HEJIX OCBOEHUA JUCHUIIJINHBI
1.1 Heabo ocBOCHHS AMCUUIUIMHBI «MaTemMaTtuka» sBisieTcs (POPMUPOBAHHE CHCTEMBI

TEOPECTHUCCKUX 3HaHUH B 00JIaCTH BBICIIEH MaT€MaTUuKH, COOTBCTCTBYHOHIIUX KOMHeTeHHHﬁ,
T'OTOBHOCTH o6yqafomer0c>1 K BBIIIOJJHCHHUIO  Pa3JIMYHBIX  BHI0B HpO(bCCCHOHaHBHOfI
JACATCIIBHOCTH C HCIIOJIB30BAHHUEM MATEMATHUYCCKUX METOJOB H OCHOB MAaTEMaTHYCCKOI'O
MOACIIMPOBAHUA B HpaKTquCKOﬁ JCATCIIBHOCTH.

HpI/I 9TOM 3a0auamu JAUCHUITIIMHBI SABJIAKOTCA: (bOpMI/IpOBaHI/Ie COOTBCTCTBYIOIIIUX
MPAKTUYCCKUX HABBIKOB, IMMO3BOJIAIOIIUX O6yanOH_[I/IMC$I rpaMOTHO MMPOMCHATH B paMKax CBOCH
HpO(I)eCCHOHaHbHOﬁ JACATCIBHOCTH OCHOBHBIC ITOHATHA MAaTCMaTU4YCCKOI'O aHaJik3a, anre6pbl,

reoMeTpuu, Teopun auddepeHIaNbHbIX YpaBHEHH, TEOPUN BEPOSITHOCTEH U MaTeMaTHUECKON
CTaTUCTUKU

2. MECTO JUCIATIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI

2.1. JIuciurinaa  «MaTeMaTHKa» OTHOCHTCS K 00s3aTelbHOM yacTu, bioka 1. JucuuminHb
(MOJTyNIN), UMEET TECHYIO CBA3b C APYTUMH JTUCHUILUIMHAMH.
2.2. B Tabmune npHBENCHH MNPEAMISCTBYIONIME | IOCICAYIOMNAE JTUCIUIUINHBI,
HarpaBjeHHbIC Ha (POpMUpOBaHUE KOMIICTCHIIMH IHUCHIMILIMHBI B COOTBETCTBHHM C MaTpHUIICH
kommerennui OIT.

I[IpexmecTByOIIKE U NOCeAYIONIHE TUCIUIINHBI,
HanpaBJieHHble HA GOpMHPOBaHNE KOMIIETEeHIM

Ne

i [IpenmecTByroIME JUCIUTUIAHBI [Mocnenyromue TUCIUILTHHBI
Onwupaercst Ha 3HaHUs, chopMupoBaHHble | JIuckpeTHas MaTemMaTuka
JTUCHUTUITMHAMHE MPEIBIIYIICTO YPOBHSI DKOHOMHKA
o0Opa3oBaHUs Oduszrka

Teopust BepoATHOCTEN U
MaTeMaTH4YEeCKasl CTaTUCTHKA
Teopus cucTeM U CHCTEMHBIN aHAIN3
YucneHHble METOIbI 00pabOTKH
nH(}OpMaILIUY B IOPUAUYECKUX
UH(POPMALIMOHHBIX CUCTEMAX
OCHOBBI MaTEMaTUYECKOTO
MOJIETTMPOBaHUS




[Inanupyemsle

pE3yJIbTaThI

OCBOCHU:

o0OpazoBarenbHON

3. HINTAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

(O1) -

IIPOrpaMMBbI

KOMIIETCHIIMH OOYYAIONUXCSl OMPEACISAIOTCS TPEOOBAHUSAMH CTAaHIAPTa 1O HANpPaBICHUIO

MOJITOTOBKU U ()OPMUPYIOTCS B COOTBETCTBUU C MaTpHIleit komrereniuii OI1

Ne Homep/ HaumeHoBanue B pe3yabTraTe u3y4eHus
n/n HHIEKC KOMIIeTeHIIHH AUCHHUIUIAHBI 00y4Yaronuecst
KOMIIeTEeHIIUH (WM ee yacTH) JOJIKHBI:
1 2 3 4
1.
NIK-OIIK-1.1. Ilpumensier MeTOAbI
MATCMATHYCCKOI'O aHaJIn3a )41
CnocoOHOCTh MPUMEHSTH MOJCIIUPOBaHUS B TPOo(ecCHOHATLHON
eCTeCTBeHHOHay‘-IHBIe nu JCATCIIBHOCTHU
OIIK-1

OOIIEHHKEHEPHBIC 3HAHUS,
METOAbI MATEMATUYCCKOT'O
aHaJM3a U MOJICIIMPOBAHUS,
TEOPETHYECCKOTO 1
OKCIICPUMCHTAJIBLHOT'O
UCCIICIOBAHMS B
npodeccnoHaTBLHOM
JeSATEIbHOCTH;

NAK-OIIK-1.3. JleMoHCTpHpYyeT
3HAHUS 0 COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX KOHLEMIUIX,

OOIIENH)KEHEPHBIX MOIX0JaX, METOIax
MaTEMaTUYECKOTI 0 aHajans3a u
MOJICIIUPOBAHUS

NAK-OIIK-1.6. [Ipumensier 3HaHus B

obnactu (byHIaMEHTAIBHOM
MaTeMaTUKd ¥ ECTECTBEHHOHAYYHBIX
TUCHUIUTMH B TPO(ECCHOHATBHOM

JCATCIIbHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

4.1. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

QOunas popma 0dyuenus

Buj yueOHoi padoThI Bcero CeMeCprI*
1acos Nel Ne 2
4yacoB 4yacosB
1 2 3 4
AyauTopHasi KOHTaKTHasi padora (Bcero) 172 84 88
B tom unce: - - -
Jlexmmm (JI) 68 34 34
[Tpaktuueckue 3ansatus (113) 104 50 54
KontakTHas BHeayaiuTOopHasi padoTa, B TOM YHCIIE: 4 2 2
WHIWBUAYAJIBHBIC U T'PYHIIOBBIC KOHCYJIbTalluH
WHIUBUYAJIbHBIE U TPYIIIOBbIE KOHCYIbTAI[UU 4 2 2
CaMocTosiTeIbHAs1 paGoTa 00y4arouIerocs 86 31 27
(CPO) (Bcero)
Paboma c snexmponnvim nopmeponuo 12 6 6
Tloozomosxa k npakmudecKum 3auiamuim, mecmupoeatuio, 12 6 6
K KOJIOKGUYMY
Ioozomoska Kk meKywemy KOHmMpOo 12
Buvinonuenue pacuemno 2pad)u%c;<uxpa6om, KOHmpO]leOﬁ 12
pabomul
Camonoozomoska 10 7 3
sk3ameH (D) 3 (49) D (24,5) D (24,5)
B TOM 4YHCJI€:
[Ipuem 3k3., yac. 1 0,5 0,5
Koncynpranus, yac. 4 2 2
CPO, ugac. 54 27 27
UTOrO: O6umas | 208 288 144 144
TPYAOEMKOCTh 3a4. ell. 8 4 4




3aounasa ¢hopma oodyuenusn

Buj yueOHoit padoThI Bcero CeMeCprI*
1acos Nel Ne 2
4acoB 4acoB
1 2 3 4
AyIuTOpHAas KOHTAKTHAs padoTa (Bcero) 16 8 8
B tom umce: -
Jlexmmm (J1) 8 4 4
[Tpaktuueckue 3ausatus (I113) 8 4 4
KonTakTHasi BHeayiuTOopHasi padoTa, B TOM UHUCIIE: 2 1 1
WHAWBUAYAJIbHBIC U T'PYHIIOBBIC KOHCYJIbTallUN
WHIUBUYAJIbHBIE U TPYIIIOBbIE KOHCYIbTAI[UU 2 1 1
CamocrosiTesibHas paGoTa o0yuyaronerocst 252 126 126
(CPO) (Bcero)
Paboma c snexmponnvim nopmeponuo 52 26 26
Tloozomosxa k npakmudeckKum 3aHAmuuiImM 52 26 26
TIloozomoska k mexywemy KOHmMpPOAIO 48 24 24
Buinonnenue pacuemmno epaghuueckux pabom, KOHMPOIbHOU 48 24 24
pabomul
Camonodzomoexa 52 26 26
sk3ameH (D) D (17) 3 (8,5) 3 (8,5)
B TOM 4YHcJIe:
[Tpuem 5k3., gac. 1 0,5 0,5
Koncynpranus, yac. - -
CPO, ugac. 16 8 8
UTOrO: O6umas | “2<°B 288 144 144
TPYAOEMKOCTh 3a4. ell. 8 4 4




4.2. COAEP KXAHUE JUCHUIIJINHbI

4.2.1. Pa3znennl (TeMbl) IMCUUILIHHDBI, BUAbI YUeOHOM 1esITeJJbHOCTH H (POPMBbI KOHTPOJIA

Ounasn hopma odyuenusn

HaumenoBanue pasgeiia
AMCUHMIIJIMHBI

Buabl yueOHOM 1eITeJIbHOCTH,
BKJIIOYasl CAMOCTOSATEIbHYI0

padorty o0yuyarommxcst

(B yacax)

J | JIP 113 CPO

Bcero

DopMbI
TeKylleH u
MPOMEKYTOY
HOM
aTTrecTanuu

1

3 4 5

6

Cemectp 1

1

Pazoen 1. DieMeHThI TNHEHHON
anreopsol.

10 - 14

8

32

KonTpoJibHbI
€ BOIPOCHI,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHbBIE
pa6ots1 (KP).

Pa3zoen 2. DneMeHThI BEKTOPHOIM
anreOpsl.

30

KonTposibHbI
€ BOTIPOCHI,
TEeKYILIUI
TECTOBBII
KOHTPOJIb
KOHTPOJIbHBIE
pabotsl (KP).

Pazoen 3. Aganntudeckas
TeOMETpPHSI Ha TJIOCKOCTH | B
MIPOCTPAHCTBE.

10 - 12

30

Komnoksuym,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHbBIE
pabotsl (KP).




4 | Paszoen 4. BBenenue B aHaIus. 6 10 7 23 KonTposibHbI
€ BOIPOCHI,
TeKYIIUH
TECTOBBII
KOHTPOJIb,
pacueTHo-
rpadudeckas
paborta.
5 | KonrakTHast BHeayauTOpHas 2 UHIUBUAYab
pabora HBIE U
IpyNIOBLIE
KOHCYJIbTaIlH
6 | IIpoMe:xkyTouHasi aTTeCTALUSA 27 | Jdxk3aMeH
7 | Aroro B 1 cemectpe 34 50 31 144
8 | Pazden 5. VInterpansHoe 12 20 9 41 | KOHTpOJbHBI
ucuucieHue (pyHKIUHU OTHOM Tie- € BOIPOCHI,
PEMEHHOM. TeKYIIHA
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpadudeckas
pabora
9 | Pazoden 6. luddepennmansaoe 12 16 9 37 | KoHTpOonbHBI
ucuHciIeHNe PYHKIIMU HECKOIbKUX € BOIIPOCHI,
[IEPEMEHHBIX. TEeKYIUN
TECTOBBII
KOHTPOJIb,
pacyeTHo-
rpaduyeckas
pabota
10 | Pasden 8. YucnoBele n 10 18 9 37
(GyHKLIHNOHATIbHBIE PSIbIL.
11 | KonTakTHas BHEaAyJUTOpHAs 2 MHMBULY-
pa6OTa AJIbHbIC U
IpyNIOBbIE
12 | [IpomexyTouHas aTTecTANUS 27 | Dx3amMeH
13 | UToro Bo 2 cemecTpe 34 54 27 180
14 | Hmozo 72 108 86 324




3aounasa ¢hopma o0oyuenus

Ne
n/n

HaumenoBanme pa3aesia (TemMbl)
AUCIHHUIIMHBI

Buabl yueOHo# nesiTeJibHO

CTH,

BRJIIOYafd CAMOCTOATEC/ILHYHO

padorty o0yuyarommxcst
(B yacax)

J JIP 3 | CpO

Bcero

Dopmbl
TeKylleH u
MPOMEKYTOY
HOIl
aTTecTaluu

1

3

9

Cemectp 1

1

Paszoen 1. DneMeHTHI JIMHEWHON all-
reOpahl.

38

KonTpoJsibHbI
€ BOMPOCHI,
TEeKYILIUI
TECTOBBII
KOHTPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Paszoden 2. DneMeHTHI BEKTOPHOM
anreopsl.

32

KoHTposbHBI
€ BOIIPOCHI,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Paszoen 3. AHanuTnyeckas
TeOMETpPHSI Ha TUIOCKOCTH H B
MIPOCTPAHCTBE.

30

Konnoksuywm,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHbBIE
pabotsl (KP).

Paszoen 4. BBenenue B aHaius.

34

KoHTposbHBI
€ BOIIPOCHI,
TEeKYIUN
TECTOBBIN
KOHTpPOJIb
KOHTpPOJIbHBIE
pabotsl (KP).

KonTakTHas BHeayTuTOpHas
paborta

WHIWBUIYab
HBIC U
TpYMIOBBIE
KOHCYJIbTa-

IIpome:kyTOUHAs aTTeCTANMS

11

IK3aMeH

6

Hroro B 1 cemecTpe

4 - 4 126

144




7 | Pazden 5. VInterpanpHoe - 2 40 44 | KOHTpOJBHBI
ucyucieHne pyHKIUN OHO repe- € BOIPOCHI,
MEHHOM. TeKYIIUH

TECTOBBII
KOHTPOJIb,
pacueTHo-
rpadudeckas
pabota

8 | Pazden 6. luddepennmanbaoe - 2 42 44 | KoHTpOJBbHBI
ucYHCcIeHNEe PYHKIIMU HECKOIbKUX € BOIIPOCHI,
IIEPEMEHHBIX. TEKYLIUI

TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora

9 | Pazoexn 8. Ynucnossie u - 44 46 | KOHTpOJIBHEI
(YHKIIMOHATIBHBIC PSI/IBL. € BOIIPOCHI,

TEeKYIUN
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora

9 | KoHrakTHast BHEayAUTOPHAs 1 MHJIMBHILY-
pa60Ta AJIbHBIC U

IrpyNIOBbIE

10 | ITpomexyTOUYHAsA aTTeCTALMSA 11 | Dk3amen

11 | Utoro Bo 2 cemecTpe - 4 126 144
Hroro - 8 252 288

4.2.2. JIeKIIHOHHBII KypC.

HaumenoBanue
Ne azjaena Haumenosanue Copep:xanmne JeKINA Beero uacon
n/n P TeMbI JIeKIUH P oo | 3P0
JUCIMIJINHBI
1 2 3 4 5 6
Cemectp 1
[loHATHE MATpHIBI, Omeparyu
HaJl MaTpUIlAMH W HUX CBOMCTBA.
Pasoen 1. Omne- Onpenenurenyd, #WX CBOWCTBA.
., | Tema 1.1 Marpuus! n o
1. MEHTBI  JIUHEHHOM Beruncnenue OTIPEICITUTEIICH. 10
OTIpEJICITUTEIH.
anreOphl. MuHopel u®  anreOpanueckue
nornonHeHus. OOpaTHass MaTpHIIa,
paHr MaTPHIIBL.




Tema 1.2 Teopus
CUCTEM JIMHEMHBIX
YpaBHEHUH.

CucteMsl N TMHEHHBIX anredpan-
YECKUX YPaBHEHHMH C N HEU3BECT-
HBIMHM. YCJIOBHE COBMECTHOCTHU
CJIAY. MatpuyHast 1 BEKTOpHas
3amuck CJIAY. T'eomerpudeckas
HMHTEPIIPETalns PEMIEHUS] CHCTEM
JUHENHBIX YpaBHEHUH U Hepa-

BEHCTB. MeToasl  pelieHus
CJIAY. [TonsTHe MeToaa
Kopnana-T'aycca K

BBIYHCJICHUSIM PaHra MaTpUIbl U
00paTHOM MAaTPHIIBI.

Pazden 2. One-
MEHTBl BEKTOPHOMU
anreOpsl.

Tema 2.1 DnemeHTbI
BEKTOPHOM anreOphl.

BexTops, OCHOBHBIE
oTpeeneH s, JIMHEWHbIE
omnepauuy  Hajg  BEKTOpPaMH.
IIpoexuus BekTOpa Ha  OCb,
MOAydh  BekTopa. CramspHoe
NpoU3BEICHUE BEKTOpOB. Jlu-
HellHas 3aBHCHMOCTb BEKTOPOB,
OCHOBHBIC TCOPEMEIL.
I'eomerpuueckuit CMBICI
JIMHEHHON 3aBUCHMOCTH 2-X, 3-X,
4-x BEKTOPOB. Bextopnoe
MIPOU3BENICHNUE BEKTOPOB,
CBOICTBA, MIPUMEHEHUE.
CMmemanHoe MIPOU3BEJICHNE
BEKTOPOB, CBOMCTBA.

Pazoen 3. Ananu-
THYECKass TE€OMeET-
pusl Ha IUIOCKOCTH
U B TIPOCTPAHCTBE.

Tema 3.1 Amnamutu-
YecKas reoMeTpus Ha
TUIOCKOCTH U B TIPO-
CTpPaHCTBE.

IIpsmMas Ha TIUIOCKOCTH H B
npocrpanctBe. llpsmast u moc-
KOCTh B mpoctpancTBe. OOrmiee
YpPaBHEHHUE MPSIMOM B IPOCTpaH-
crBe. KanoHuueckoe ypaBHeHHE
IIPSIMOM, NMPOXOAAIIEH uepe3 JBe
toukn. [lepexom ot obuiero
YpaBHEHUS K KaHOHHYECKOMY.
Yron Mexzay IByMsS MNPsIMBIMH,
yCIOBUSL — HApaJIEIbBHOCTH U
MEePIEHINKYISIPHOCTH. VYron
MEXIy MNOpSIMOM M IUIOCKOCTBIO,
yCIOBUS  NApaJIEIbHOCTH U
NEPHEHIUKYISAPHOCTH.

10

Paszoen 4. Bsene-
HHUE B aHAJIU3.

Tema 4.1 Teopus
IIPEEIIOB.

UucioBele  IOCIEI0BATEILHOCTH
u MpEIEIIbL. CBolicTBa
CXOSIINXCS

nocsetoBaresnbHocTel. [lepeMen-
HbI€ W TIOCTOSIHHBIE BEJIMYHHBL.
OYHKITAN U CIIOCOOBI MX 3aIaHU.
OcCHOBHbIE 3JIeMEHTapHbIC (YHK-
100707 NI T G /0.4 rpaduKu.
UntepnonupoBanne  GyHKUUI.
Ipenen ¢ynkuuu. OcHOBHBIE
TEOPEMBI 0 npeaenax.
3ameuaTenbHble npeaensl. becko-
HEYHO Majble W OECKOHEYHO
Oobmme ¢byHKIUU.
OKBHBaJICHTHBIE 0EeCKOHEYHO




Mainble (yHKLINH.

Tema 4.2 dudde-
PCHIIMATBEHOE HCYHC-
neHne (QyHKOUUA OJ-
HOU NepEeMEHHON.

[IpousBogHast pyHKIMH, TeOMET-
pUYECKUA M MEXaHWYECKHUH
cmpici. OCHOBHBIE TIpaBHIa |
npueMbl  AUQhEepeHITUPOBAHN.
Tabnuua MIPOM3BOJHBIX
OCHOBHBIX 3JIEMEHTApPHBIX
(hyHKITHIA. IIpowsBoaHas
CJIO)KHOH, OOpaTHOW, HESIBHOM,
napaMeTpHUIECcKH 3aJaHHOU
(hyHKIHIH. TTousarue
muddepeHnuana, reoMeT-
puueckuii  cmbicn.  OCHOBHBIE
CBOICTBA muddeperirana.
IIpousBoaHbIe u
muddepeHnanst BBICIIUX
TTOPSTKOB. WNuBapuanTHOCTH
(hopmbl IEpPBOTO "
MHBAPHUAHTHOCTH (POPMBI BBICIIIUX
muddepennnanos. [Ipunoxenus
NPOU3BOAHOM. OCHOBHBIE
TeOpeMbl  ITU(PepeHINATEHOTO
ucuncienus (Depma, Poms,
Jlarpamxka, Komm). IIpaBuio
Jlonuransa PacKpBITUS
HeonpeaeneHHocteil.  @opmyna
Telnopa, OLEHKa OCTATOYHOTO
YIIeHa.

Tema 4.3 ®ynkun
KOMIUIEKCHOW  Tiepe-
MEHHOMU.

IlonsiTHe W mpeacTaBieHHE KOM-
TJICKCHBIX 4Yucel. JIeHCTBUS Han
KOMILUIEKCHBIMU uHciiaMd. DyHk-
1y KOMILIIEKCHOT'O
IIEPEMEHHOTO. IIpenen u
HEIPEPHIBHOCTH GyHKIMH
KOMILJIEKCHOTO MIEPEMEHHOTO.
HMuddepennuporanne (QyHKIUN
KOMIUIEKCHOTO TIEPEMEHHOTO.

HUTOI'O yacos B 1 cemectpe:

34




Pazoen 5. HWure-
rpajbHOE HUCUHUCIIC-
HUe (yHKIUH Of-
HOH NEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIA UHTETpAI.

[lepBooOpaznass  ¢yHKUMH U

HeoIlpeIeNIeHHbIN HUHTETrpal.
CgoiicTBa HEOIIPeIeIICHHOTO
WHTETpaa. WuTerpan oT
OCHOBHBIX 3JIEMEHTapHBIX

(hyuaxuii. OCHOBHBIE METO/BI HH-
TErpUPOBaHUS
(HemocpeICTBeHHOE
HHTETPUPOBAHUE, 3aMeHa
MIEPEMEHHOW,  WHTETPUPOBAHUC
mo wuyactsaMm). HHTerpupoBanue

paImoHaTLHBIX IpoOeit.
HaterpupoBanue

TPUTOHOMETPHUUECKUX  (PYHKIIHIA.
HNHurerpuposanue HEKOTOPBIX

HUppalMOHATIBHBIX (YHKIHH.

Tema 5.2 Ompene-
JEHHBIN UHTETPAIL.

[lonaTHe ompeneneHHOro HHTe-
rpajla, €ro IeOMETPHUYECKUIA
CMBICIL. CaoiicTBa
OTIPENICJIEHHOT O UHTErpaa.
WuTerpanbHble CyMMBI, HHTErpall
KaKk (QYHKIHUS BEpXHETO Mpejiena.
®opmyna HeroTona-Jleibauma.
Teopema 0 CpEIHEM.
Brruncnenune OIIPEIIEIICHHOTO
HHTETpaja METOAaMHU
HHTETPUPOBAHUS 110 4YacTsIM U
3aMEHOU IIEPEMEHHOM.
Hekortopsie reomerpuueckue u
¢dusnueckue MPUIOKEHUS
OTIpEeIETICHHOT O WHTETpaja.
[TpubnnxenHbie METOIBI
BBIYUCIICHUS OTIpeIeJIEHHBIX
uHTETpaNIoB  (hOpMyIIBEI  Tparie-
Ui, MPSIMOYTONbHUKOB, CuMII-
COHA), OLEHKAa IOTPELIHOCTH
BeruncieHnit.  HecoOcTBeHHBIC
UHTETPaJIBL, MPU3HAKA
CXOAMMOCTH.

12

Pazoen 6. Muod-
¢bepeHanBEHOE
HCUUCIICHUE
byHKIIUN He-
CKOJIBKHX  TIepe-
MEHHBIX.

Tema 6.1 UYacrtHBIE
MTPOU3BOIHBIE.

YacTHble TPOM3BOAHBIE M 4YacT-
HbIE TuQhepeHIab.
HMuddepenuupyembie  GQyHKIMH.
HeobGxomumoe u  nmocratouHoe
ycioBue auddepeHImpyeMocTH.
IIpousBoanas CJIO’KHOMI
¢dyukiuu. [onueni  auddepeH-
uuan. [IpousBonHast mo Hampas-
JIEHHUIO. I'paaueHnt. CBs13b
IIPOU3BOAHON 110 HANPABIECHUIO C
rpagueHtoM. [lpousBognbie u
JuddepeHnuanst BBICIINX

12




MOPSIAKOB, PABEHCTBO CMEIIAaH-
HBIX IIPOU3BOJHBIX.

Yuciosble psnbl, CXOAUMOCTb U
cymma. [lelicteud ¢ psapamu. Me-
TOJBI MCCIEN0BAaHMSI CXOIUMOCTH
3HAKOMOCTOSIHHBIX PsfoB.  Me-
TOZABI UCCIEAOBAHUS CXOAUMOCTH
3HAKOIIEPEMEHHBIX PSJIOB.

Tema 6.2 DxcTpeMyM
U YCJOBHBIA 3KCTpe-
MyM (YHKIIUM MHO-
THX TPOU3BOIHBIX.

Haunbonpmree 1 HanMeHbIIee 3Ha-
yeHnst GYyHKOUA. OKCTPEMyM U
YCIIOBHBIH JKCTpEeMyM (PYHKIIUU
MHOTHX TPOW3BOAHBIX. Meron
MHOXHTeNeH Jlarpanxa.

Pazoeni. Yuciossle

Tema 7.1 YucnoBrle
PSIIBL.

Yuciosble psnbl, CXOAUMOCTb U
cymma. [lelicteuda ¢ psgamu. Me-
TOJBI MCCIEN0BaHMs CXOIUMOCTH
3HAKOMOCTOSIHHBIX psfoB.  Me-
TOABI UCCIEAOBAHUS CXOAUMOCTH
3HAKONEPEMEHHBIX PSAIOB.

QOyHKIMOHATBHBIE PSBL, 00JIACTh
cxoauMocTH. CTeleHHBIE PSIIbI,
pasnoxenne ¢QyHKIMH B cTe-
neHHele panel. Pan  Teitnopa,

U (yHKIHOHAIbHBIE 10
pAIEL Tema 7.2 Cremennne | AOCTATOUHBIE  yCIOBAS  CXO-
’ quMoctd  psapa  Teinopa. Pas-
psanel.  Paznoxenue
JIOKEHUE D3JIEeMEHTApHbIX (YHK-
3JIEMEHTapHBIX o .
dyemme B pan Teil- unid B psag  Teinmopa. Tpuro-
oDa HOMETpPUYECKHE  pAAbl,  pAfd
pa. ®dypbe. [TpubnmxenHoe
BBIYHCIIEHHE C MOMOINBIO PSIOB.
bunomuanbsHbII pAn.
IIpunoxeHue psAIOB K pELICHUIO
3a]1a4.
HUTOI'O yacoB Bo 2 cemecTpe: 34
BCETI'O u4acos: 68

4.2.3. JIaGopaTopHbIii NPAKTHUKYM — y4eOHBIM TUIAHOM HE MPEyCMOTPEH




4.2.4. llpakTuyeckue 3aHATHA

Ne | HaumeHnoBanu HaumenoBanue
n/ e pa3aeaa NPAKTHYECKOT 0
0 | ANCHUILINHDI 3aHATHA

Conep:xkaHue NIPAKTHYECKOTO
3aHATHSA

Bcero
yacoB

0P0 | 390

1 2 3

Cemectp 1

ManI/IHLI " OIIPCACIUTCIIN.

ITonsTe MaTpuilbl, onepanuud Haja
MaTpullaMd M uX cBoicTBa. Ormpe-
JIETUTENN, WX CBOMcTBa. BEIamcie-
HHUE onpeaenurenci. MuHOpel U
anrebpanveckue pononHenus. OO0-
paTHasi MaTpuUlla, paHT MaTPUIIbI.

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

CucremMbl N JIMHEHHBIX anreOpawu-
YECKUX YpPaBHEHMH C N HEU3BECT-
HbIMM. YCIIOBUE COBMECTHOCTH
CJIAY. MarpuuHas U BEKTOpHas
3amuck CJIAY. T'eomerpuueckas
MHTEPIpPETAlUsd pPEUIEHUS CUCTEM
JUHEHHBIX ypaBHEHUM U Hepa-
BeHCTB. Mertoabl peuienus CJIAY.
ITonstue meroma XXopmana-I'aycca
K BBIYMCIICHHUSIM paHra MaTpuLbl U
00paTHOM MaTPHIIBL.

14

Paszoen 2. Drmne-
2 MEHTBI OJIEMEHThl BEKTOPHOU aj-
" | BEKTOPHOH  ai- | TeOpEHL.

reOpBhl.

BexTophl, OCHOBHBIE ONpeneneHus,
JUHEWHbIe oONepaluu Haja BEKTO-
pamu. Ilpoekuus BekTOpa Ha OCb,
MOJYJIb BEKTOpaA. CkamnsipHoe
MIPOU3BEACHUE BEKTOPOB. JIMHEHAA
3aBUCHMOCTb BEKTOPOB, OCHOBHBIE
TeopeMbl. ['eoMeTpuYEeCKU CMBICH
JIMHEWHOM 3aBUCHUMOCTH 2-X, 3-X, 4-
X BEKTOPOB. BexropHoe
MIPOU3BEJIEHUE BEKTOPOB, CBOICTBA,
npuMeHneHne. CMelIaHHOe  Tpo-
W3BEJIEHUE BEKTOPOB, CBOKCTBA.

14

Pasoen 3.
AHanutrdeckas | AHaJUTHYECKas TE€OMETPHs
3. | reomerpuss  Ha | HA IUIOCKOCTH W B IPO-
IUIOCKOCTH M B | CTPaHCTBE.

MIPOCTPAHCTBE.

IIpsmas Ha IUIOCKOCTH W B TIpO-
cTpaHcTBe. [IpsMas M MIOCKOCTH B
npoctpancTBe. OOmiee ypaBHEHUE
pAMON B MPOCTPAHCTBE.
Kanonunueckoe ypaBHEeHHE MpsIMOid,
MpOXOJAIEH Yepe3 JBE TOYKH.
[epexox ot oOmiero ypaBHEHHS K
KaHOHMUYECKOMY.  YToln  MEexAay
JIBYMS MPSIMBIMH, YCIIOBHS
MapajuUIeTbHOCTH W TIEPICHIUKY-
JSIPHOCTU. YTOJI MEXIy INpsSMOH H
IJIOCKOCTBIO,  YCJIOBUSA  mapai-
JIENIbHOCTH ¥ TIEPIEHINKYJIIPHOCTH.

12

Pazoen 4.
4. | Beenenue B Teopust mpenenos.
aHaJN3.

YucioBble IOCISA0BATEILHOCTH U
npenensl. CBONCTBAa CXOISIIMXCA
nocinenoBarenbHocTel.  [lepemen-
Hble © TIOCTOSIHHBIE BEJIWYHMHEL
OYHKIIUU U CIIOCOOBI WX 3aaHus.
OcHOBHBIE 3JIeMEeHTapHble (PYHKLIUH




u ux rpaduku. MHTEpHONnupoBanue
(HYHKIHH. [Ipenen dhyHKIIAA.
OCHOBHBIC TEOpEMBI O Mpeaesax.
3ameuaTenbHbIe Tpeaenbl. becko-
HEYHO MaJible U OEeCKOHEYHO 00JIb-
mue (QYHKIUH. OKBUBAJICHTHBIC
0ECKOHEYHO Mauible (YHKLIUH.

Huddepenumanbroe ucumc-
neHne (YHKIUM OIHOW Tie-
PEMEHHOM.

[IponsBogHass (QyHKIUHM, TeOMET-
pUYECKUNA U MEXaHUYECKHUI CMBICIL.
OcHOBHBIE TIpaBHJia U TPHUEMBI
madepeHIUpoBaHUS. Ta6mmma
IIPOM3BOJHBIX OCHOBHBIX JJIEMEH-
TapHeix QyHkOouid. [IponsBomnas
CJIO)KHOH, 0OpaTHOU, HESBHOM, ma-
paMeTpUdecKH 3aAaHHON (YHKLUH.
[onsatne muddepenunana, reomer-
pudeckuii cMbici. OCHOBHBIE CBOM-
ctBa auddepennuana. IlpousBon-
Hble W JudQepeHIrnansl BBICIINX
nopsiikoB. IHBapuaHTHOCT (hOPMEI
MIEPBOTO U MHBAPHAHTHOCTH (YOPMBI
Beictnx auddepenmmanos. [Ipwmo-
JKEeHUs TMpou3BogHOW. (OCHOBHBIE
TEOpPEMBI muddepeHmanbHOrO
HCYHCIICHUS (Depma, Ponns,
Jlarpamxka, Komm). IlpaBuso Jlonu-
Talsl PAcKpBITUS HEOIPEeaeTIeHHO-
creii. ®opmyna Teinopa, oLeHKA
OCTaTOYHOTO YJICHA.

@DYHKIIMU KOMIUIEKCHOH Iie-
PEMEHHOI.

IlonsATe W NpencTaBICHUE KOM-
IUIEKCHBIX 4Yucel. JIeHCcTBUS Han
KOMILUIEKCHBIMU 4HciiaMu. DyHKIHS
KOMILJIEKCHOTO MIEPEMEHHOT 0.
[Ipenen u HETIPEPHIBHOCTH (PYHKIUU
KOMILIIEKCHOTO MIEPEMEHHOTO.
JuddepeniupoBanue (dyHKIHH
KOMITJIEKCHOTO TIEPEMEHHOT 0.

HUTOI'O yacos B 1 cemecrtpe:

50

2 cemecTp




Pasoen 5.
NurerpanbHoe
HCUHUCIICHHE
(GbyHKIMU onHOU
MIEPEMEHHOM.

Heonpenenénnpiii HUHTE-

rpa.

[lepBooOpa3Hass (GyHKIIUM M HEOM-
penenennpii  mHTEerpan. CBoicTBa
HEOMNpEACICHHOTO WHTerpana. Wu-
TErpai OT OCHOBHBIX 3JIEMEHTaPHBIX
(yaxuii. OCHOBHBIE METOIBI HH-
TErpupoBaHus (HEMOCPEICTBEHHOE
WHTETPUPOBAHME, 3aMEHA MEPEMCH-
HOW, WHTETPUPOBAHUE IO YACTSIM).
WuTerpupoBanne  palMoOHaIbHBIX
JIPOOEH. WuTerpupoBanve
TPUTOHOMETPUIECCKHIX (hyHKITHHA,
Wuterpuposanue HEKOTOPBIX
UPPAIMOHATBHBIX (YHKITHM,

10

OnpenenéHHbId UHTETPAI.

[lonaTHE ONpEAETICHHOTO  HHTE-
rpajia, ero reoMeTpUYECKUl CMBICI.
CBoiicTBa  OIpENEICHHOTO HHTE-
rpana. HHTerpaibHble  CyMMBI,
HHTErpan Kak (YHKUUS BEPXHETO
npeaena.  Dopmyna  HerooToHa-
Jleitonuua. Teopema o cpelnHeM.
Brruucnenune onpeaeseHHOro WHTE-
rpana MeTOJaMH WHTETPHUPOBAHUS
[0 YacTsIM W 3aMEHOW MEepEeMEHHOM.
Hexortoprie reomerpuueckue u ¢u-
3UYECKHE MPUIOKEHUS! OIpeeseH-
Horo wuHrerpana. [lpuGmmkeHHbIE
METO/Ibl BBIYMCIICHHSI  ONpeIesieH-
HBIX MHTErpajoB (GpopMyIbl Tpare-
Ui, TPSAMOYTOJIbHUKOB, CHMII-
COHa), OIIEHKa MOTPELTHOCTH
BBIYUCIICHUM. HecoOcTBennbie
HWHTETPabl, IPU3HAKU CXOJUMOCTH.

10

Pa3zoen 6.

Hucp-
(bepeHuanbHoe
WCUHUCIICHHE
dhyHKIIIN He-
CKOJIbKUX TIepe-
MEHHBIX.

YacTHele MMpOU3BOJHBIC.

YacTHble TPOHM3BOAHBIE M YaCTHBIC
mudpdepennmanel.  Huddepenmnu-
pyembie ¢yukiun. Heobxomumoe u
JocraTouyHoe ycioBue auddepen-
uupyemoctu. llponsBopHast ciox-
Hoi ¢ynkuuu. [lonueiii quddepen-
uuan. IlpousBojgHas mo Hampaslie-
Huto. I'paguent. CBs3p Npou3BOA-
HOW 10 HAaNpaBJICHUIO C TPaJueH-
toM. [lpomsBopnbie u auddepeH-
WAkl BBICHIMX TOPSJIKOB, pPaBEH-
CTBO CMEUIAHHBIX TPOU3BOJHBIX.

16




OKCTPEMyM H®  YCIIOBHBIM
JKCTpeMyM (DYHKIIUU MHO-
TUX TIPOU3BOJIHBIX.

HauGonpiiee w HawMeHbIee 3Ha-
YeHUsT QYHKIUH.  JKCTPEMyM U
YCIIOBHBIH  3KCTPEMYM  (DYHKIIMU
MHOTHX  TPOU3BOJHBIX. Meron
MHOXHTeNeH Jlarpanxa.

Tewma 7.1 YucnoBsie psbl.

UucnoBsle psfpl, CXOOUMOCTh H
cymma. [leiicteusa ¢ psapamu. Me-
TOABL HCCJIEIOBAHUSA CXOAUMOCTH
3HAKOIIOCTOSIHHBIX pAAOB. MeTozsl
HCCIIEIOBAHNS CXOJMMOCTH 3HAKO-
IIEPEMEHHBIX PSIIOB.

Pa3zoen?. Yucno-
Bble M (DyHKIIHO-
HaJIbHBIE PSABI
Tema 7.2 CreneHHble psbL.
PaznoxxeHue anemMeHTapHbIX
(dbyuxmmii B psig Teitnopa.

QDyHKIIMOHATbHBIE PAObl, 001acTh
cxonumoctd. CTeneHHble  PAmpbl,
pasnoxeHre QyHKIUH B CTEIICHHBIC
panel. Pap Telinopa, mocraTouHble
yCIOBHS cxoaumocTd psiga Teit-
nopa. PasnmojkeHue 31eMeHTapHBIX
¢bynkuuit B psn Teitmopa. Tpuro-
HOMeTpHYecKHe psasl, psan Dypse.
[IpubnmkeHHOE BBIYMCICHUE C IO-
MOULIBIO  PsSiAOB.  BUHOMMAJIBHBIN
pan. Ilpunoxenue psnoB K pewie-
HUIO 33]a4.

HUTOI'O yacoB Bo 2 cemecTpe:

54

BCEI'O yacosB:

104




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIETI'OCA

Ounas popma o0yueHust

Ne HaumeHnoBanue Ne n/m Buasr CPO Bceero
n/n pa3naena (TemMbl) 4acoB
AUCHUTLTHHBI
1 3 4 5 6
Cemectp 1
11 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 8
1 Pazden 1. DnemeHTHI 17 1
| muHeiiHOR anrebpbL. : OArOTOBKA K TEKYLIEMY KOHTPOIIO,
MOATOTOBKA K KOHTPOJIBHOM paboTe
2.1 [ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 8
2.2 [ToaroroBka K KOJUIOKBUYMY 11O
2 Paszden 2.  Dnementsl KOHTPOJIbHBIM BOIIPOCaM pa3jiena
BEKTOPHOM alreOpsl. 2.3 CocraBieHre OOPHOTO KOHCIIEKTa C
HCIIOJIb30BAaHUEM 3JICKTPOHHO-
oubnmoreunoi cucremsl IPRboOKS
3.1 [ToaroroBka K MPaKTUYCCKUM 3aHATHSM, 8
Pasden3. MOJITOTOBKA K KOHTPOJILHOHN padboTe
3 AHATHTHYECKAS 3.2 Pabora ¢ 351eKTpOHHBIM TOPTQOIHO
FCOMETpHA Ha IIOCKOCTH | 3.3 CocraBiieHHE OIIOPHOTIO KOHCIIEKTA C
1 B HPOCTPaHCTBC. HCITOIb30BAHUEM 3JIEKTPOHHO-
oubmoreunoii cucremel IPRbooks
4.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSAM 7
4.2 [ToaroToBKa K KOJUIOKBHYMY 10 BCEM
4 Pazoen 4. Bpenenne B BOIIpOCaM pasieiia
* | ananms. 4.3 [ToaroroBka K KOHTPOJILHOM paboTe
4.4 | IToaroToBka K MpOMEKYyTOUHOMY
KOHTPOJTIO
HUTOTI'O yacos B 1 cemecTpe: 31
2 cemecTp
1.1 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 9
1.2 CocraneHnre OmopHOTO KOHCIIEKTa C
HCIOJIb30BaHUEM DIIEKTPOHHO-
Pa3zden 5. UnterpansHoe o
oubnmoreunoi cucremsl IPRboOKS
5. | ucuncnenue QyHKIUH OJ-
HOI [IEPEMEHHOL. 1.3 [ToarotroBka K KOJIIOKBHYMY 110 BCEM
BOIIpPOCAM pasjiesna
1.4 Brinonnenue 3aganuii pacueTHO-
rpaduyecKoil paboThI 11O TAHHOMY pa3ieny
2.1 | IloarotoBka K MpakKTUYECKUM 3aHSATHIM 9
2.2 PaGora ¢ anekTpoHHBIM TOPTQOIHO
Paden 6. Tud- —
6 (bepentmanbHOE HCHHC- 2.3 BLIHOJ'IHCHI/I? 3a/IaHUI pacyeTHO-
" | nenue dbyHKIMH He- rpaduuecKoil pabOTHI 110 TAHHOMY pa3ieny
CKOJILKUX TIEPEMEHHBIX.. 24 CocTraBiieHre OTIOPHOTO KOHCTIEKTA C
HCIIOJIb30BAHUEM DJIEKTPOHHO-
ounbanoreuynoi cuctemsl IPRbooks
7 Pazoen. Yucnossle u 3.1 [ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 9




(YHKIMOHATBHBIC PAIBI 3.2 Pabota ¢ anekTpoHHBIM TOPTHOITHO
3.3 Brimonnenue 3aganuii pacueTHO-
rpaduyuecKoil paboThI 10 TAHHOMY pa3ieny
4.4 CocraBneHre OOpHOTO KOHCIIEKTa C
HCIIOJIb30BaHUEM JJIEKTPOHHO-
ounbanoreuynoii cuctemsl IPRbooks
HUTOI'O yacoB B cemecTpe: 27
3aounas popma 00ydeHUs
Ne HaumMmeHoBaHue Ne n/m Buast CPO Bcero
n/n pasnesa (TemMbl) 4acoB
AUCIHILIMHBI
1 3 4 5 7
Cemectp 1
Pasden 1. DmeMeHThI 1.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 36
7 en_ 1.
JIMHENRHOM anreOphl. 1.2 [ToaroroBka K TeKyIiemMy KOHTPOJIO.
2.1 [ToaroroBka Kk MPaKTUYECKUM 3aHSATUSIM 30
2.2 [loaroroBka K KOJUIOKBUYMY I10
8 Paszden 2. DnemeHThl KOHTPOJIbHBIM BOIIPOCaM pazjiena
BEKTOPHOM alreOpsl. 2.3 CocraneHnre OopHOTO KOHCIIEKTa C
HCII0JIb30BaHUEM 3JICKTPOHHO-
oubanoreuynoii cucremsl IPRbooks
3.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 30
Pasoer3. 3.2 Pabota ¢ 3nekTpoHHBIM OPTHOITHO
9 AHamuTHYeCKas
" | reomerpust Ha mIOCKOCTH 3.3 CocraBiieHre OIOPHOTO KOHCITEKTa C
U B IIPOCTPAHCTBE. HCIIOJIb30BAHHUEM BJICKTPOHHO-
oubmmoreunoii cucremsl IPRbooks
4.1 [ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 30
4.2 [ToaroToBKa K KOJUIOKBHYMY 10 BCEM
10 Paszoen 4. Bsenenune B BOIIpOCaM pasaeia
" | ananms. 4.3 [ToaroroBka K KOHTPOJILHOU paboTe
4.4 [ToaroroBka K MpOMEKYTOYHOMY KOHTPOIIIO
HUTOTI'O uacos B 1 cemecTpe: 126
2 cemecTp
1.1 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 40
1.2 CocraBneHnre OopHOTO KOHCIIEKTa C
HCIOJIb30BaHUEM DIIEKTPOHHO-
Pa3zoen 5. Nnrerpansuoe N
oubanoreunoii cucremsl IPRbooks
11. | ucuucnenvie GyHKINH O~
HOI TIEpEMEHHOI. 1.3 [ToaroTroBka K KOJIOKBHYMY 110 BCEM
BOIIpPOCAM pasjiesa
1.4 BrinonHeHue 3a1aHuii pacueTHO-
rpaduuecKoil pabOTHI 11O TAHHOMY pa3ieny
Paden 6. Jlud- 2.1 [ToaroroBka Kk MPaKTUYECKUM 3aHSATUSM 42
12, | -
(bepeHImaTbHOE HCUHC- 2.2 Pabota ¢ 31eKTpOHHBIM OPTHOINO




JieHue PYHKIUH He- 2.3 BrinosnHenue 3agaHuil pac4eTHO-
CKOJbKUX MCPEMCHHBIX.. rpaduueckoil paboThl 10 JAHHOMY pa3lelny
2.4 CocTaBJieHHEe OIMIOPHOT'O KOHCIICKTA C
HCIOJIb30BaHUEM DIJIEKTPOHHO-
ouoimoreunoi cucrems! |PRbooks
3.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 44
5 | Pas den 7. UCHoBLIe g; I;aGOTa C 2JIEKTPOHHBIM NOPTQOIHO
(bYHKLHOHATBHBIE PS/IBI . OCTaBJICHUE OMTOPHOT'O KOHCIIEKTA C
HCIOJIb30BaHUEM DJIEKTPOHHO-
ounoimoreunoi cucrems! |PRbooks
14,
HUTOI'O yacoB B cemecTpe: 126




5. HEPEYEHDb YYEBHO-METOJUYECKOI'O OGECIIEYEHUA J1JIS
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCIHUATLIIUHE

5.1. Meroanyeckne ykKa3aHusi Ui NOATOTOBKH O0y4YAlOIIMXCH K JIEKIHOHHBIM
3aHATHAM

Jlexuust sSBIIETCS OCHOBHOU (pOpMOii 00y4yeHus B BbICIIEM y4eOHOM 3aBEACHUU. 3alUCH
JeKUMHA B KOHCIEKTaX JOJDKHBI OBITh HM30UpaTeNbHBIMH, IOJHOCTBIO CJENyeT 3alUChIBATh
TOJIBKO ompeleneHus. B KOHCIEKTe pEeKOMEHIYeTCs IPUMEHSTh COKpPALIEHUE CIIOB, 4YTO
YCKOPSIET 3amuch. Bompockl, BO3ZHHMKAKOIIKWE B XOAE JEKLIHMH, PEKOMEHAYETCS 3alMChIBATH Ha
MOJISIX U TTOCJIE OKOHYAHMS JICKIIMH 00paTUTHCS 3a Pa3bsICHEHHEM K MPEIo1aBaTelIio.

PaboTta Ha/ji KOHCIIEKTOM JIEKIIUU OCYIIECTBIISETCS M0 ATaram:

* IOBTOPUTH U3yUYEHHBIH MaTEpUal 0 KOHCIEKTY;

* HEMIOHSTHBIE MTOJIOKEHUSI OTMETUTh Ha MOJISIX U YTOUHUTD;

* HEOKOHUYCHHBIC (ppa3bl, MPOIMYIIECHHBIE CIIOBA M JAPYrHe€ HEIOYEThl B 3aIUCIX
YCTPAHUTh, MOJIb3YACh MaTepHalaMy U3 yUeOHHKA U IPYTHUX UCTOYHUKOB;

* 3aBEpLIUTh TEXHUYECKOE OQPOPMIICHHE KOHCIEKTa (IIOAYEPKUBAHUS, BBIJCICHUE
[JIaBHOTO, BBIJICIICHNE PA3/AeIIOB, MOAPA3/IEIOB U T.I1.).

CamocrosiTenbHyI0 paboTy cleayeT HauyuHaTh C JOPaOOTKH KOHCIEKTA, JKEJIaTeIhHO B
TOT € JIeHb, MI0Ka BpeMs HE CTEPIIO COAep KaHUe JIEKIIMU U3 nmaMaTu. PaboTa HaJ KOHCIIEKTOM
HE JOJDKHAa 3aKaH4YMBaTbcsd C IpociaymuBaHus Jekuuu. llocne nexkuuu, B mpouecce
CaMOCTOSITENIbHOM paboThl, epe/ TeM, KaK OTKPBITh T€TPa/b ¢ KOHCIIEKTOM, IOJIE3HO MBICIIEHHO
BOCCTAaHOBUTH B IAMATH COJEPKAHUE JIEKIIMH, BCIIOMHUB €€ CTPYKTYPY, OCHOBHBIE [TOJIOXKEHUS U
BBIBOJIBI.

C nenpio 10pabOTKH HEOOXOIMMO MPOYUTATh 3aIMCH, BOCCTAHOBHUTH TEKCT B TMAMATH, a
TaKk)Ke HCIPABUTh OINUCKH, pacmudpoBaTh HE MPUHATHIE paHEE COKPAIICHHS, 3alOJHUTH
IIPOIYILLEHHBIE MECTA, MOHATh TEKCT, BHUKHYTh B €ro cMbICi. [lanee mpouuTaTs marepual 1o
PEKOMEHIyeMOM JHUTEepaType, pas3pelias B XOAE€ YTEHHUS, BO3HUKILIWE paHee 3aTPyIHEHUs,
BOTIPOCHI, @ TAKXKE JIOTIOJTHEHUS U UCTIPABJISISI CBOM 3aITMCH. 3alMCH JOJDKHBI OBITH HATJISAHBIMH,
JUTSL 4ero ClieqyeT MPUMEHSTh pa3lIu4HbIe cocoObl BhIAeNeHu. B xone n1opaboTku KOHCIEKTa
YIIyOIISIFOTCS, paCHIMPSAIOTCS U 3aKPEIUIAIOTCS 3HaHMsS, a TaKKe JOTOJHAETCS, UCIIPABISAETCS U
COBEpILEHCTBYeTCS KOHCNEKT. Emie myuie, eciau Bbl nepepaboTaeTe KOHCHEKT, JaJuTe €ro B
HOBOM CHCTeMaTH3allMK 3amuceld. ITO, HECOMHEHHO, 3aiiMET HEKOTOPOE BpeMs, HO MaTepual
BaMH OyneT Xopomo npopadoTaH, a KOHCHEKTHBHAs 3allUCh €ro NMpHUBeIeHa B YIOOHBIN A
3allOMUHAHUsS BUJ. BBejeHne 3aroioBKoB, CKOOOK, 0000IIAIOMINX 3HAKOB MOXKET 3HAYUTEIbHO
MOBBICUTH KA4€CTBO 3allCH. JTOMY MOXXET CIIY)KUThb TaKXe MOJAYEPKUBAHUE OTACIBHBIX MECT
KOHCIIEKTa KpacCHbIM KapaHJalloM, MPUBEACHHE Ha MOJSAX WJIM Ha OOpaTHON CTOpPOHE JMCTa
KpPaTKOM CXeMbI KOHCIIEKTA U JIp.

[TonroToBNEHHBI KOHCIIEKT W PEKOMEHJyeMas JHUTepaTypa MHCIONb3yeTCs IpH
MOATOTOBKE K MPAKTUYECKOMY 3aHATUIO. [I0AroToBKa CBOAUTCS K BHUMATEIbHOMY IPOYTEHUIO
yueOHOro Marepuaja, K BBIBOAY C KapaHJAllOM B PyKax BCEX YTBEPXKACHUU U GopMyl, K
PEIIEHUI0 TPUMEPOB, 3aJad, K OTBETaM Ha BONPOCH, NPEUIOKEHHBIE B KOHIE JIEKIIUU
npenojaBaTesieM WM I[OMEIIEHHblE B peKkoMeHayemon maurepaType. Ilpumepsl, 3amauu,
BOIPOCHI IO TEME SIBJISIOTCS CPEJCTBOM CAMOKOHTPOJIS.

HenpemeHHBIM yclIOBHEM TIyOOKOrO YCBOEHHS yueOHOro MaTepuasa sIBJISETCS 3HAHUE
OCHOB, Ha KOTOPBIX CTPOUTCSl M3J0XeHHue Mmarepuana. OObIYHO IMperojaBaTellb HAallOMUHAET,
KaKol paHee M3YYEHHBII MaTepHal U B KaKOH cTeleHu TpeOyeTcss MOATOTOBUTH K OUEPEeTHOMY
3aHATUIO. JTa PEeKOMEHMAIs, Kak U TpeOOBaHHE CHCTEMAaTHYEeCKOM M cepbe3HOM paboThl Hal
BCEM JIEKIIMOHHBIM KYpCOM, MOJUIEKUT 0€3yCI0BHOMY BBINONHEHUIO. [loTepu gorudeckoit cBa3u
KaK BHYTPU TEMbI, TaK U MEXAYy HUMU NPUBOAUT K HETATUBHBIM MOCIEJICTBUSM: MaTepHall
yueOHOM JHCUUIUIMHBI TEPEecTaeT OCHOBATEIbHO BOCIHPHUHMMATHCA, a TBOPUECKUH TpY.I
MOJMEHSIETCSl YTOMJIEHHBIM IepenuchiBanneM. ObpallieHre K paHee H3y4eHHOMY MaTepuaiy He
TOJIbKO IOMOTAeT BOCCTAHOBUTH B MaMSTH M3BECTHBIE IMOJIOKEHMSI, BHIBOJABI, HO U MPUBOJIUT



pa3pO3HEHHBIE 3HAHUS B CHCTEMY, YIayOisier u pacmupsier ux. Kaxkaelii BO3BpaT K CTapoMmy
MaTepuaiay MO3BOJISIET HAaWTH B HEM 4YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C HHBIX MO3HIIUMH,
ONpeAenuTh Ul Hero Haubolsiee MOAXOIALIEE MECTO B YK€ HMMEIOIIEHCS CUCTEME 3HAHUU.
Heonnokparnoe oOparienure K IpOHIEHHOMY MaTepuaiy SBJseTcs Haubojee palroHaIbHON
dopmoii mproOpeTeHus 1 3aKperuieHus 3HaHuii. OueHb MOJIEe3HBIM, HO, K COXKaJICHHUIO, €Ille MaJlo
UCIOJB3YEMBIM B  MPAKTUKE CaMOCTOSITENIbHOM paboOThl, SBISETCS  IMpeABapUTEIbHOE
O3HaKOMJICHHE ¢ Y4eOHBIM MaTepuanioMm. Jlaxe kpaTkoe, Oerjoe 3HAKOMCTBO C MaTe€pHajoM
ouepenHOM sekiuu jgaer MHoroe. OOydaromuecs MONIy4aroT oOllee MpeaCcTaBIeHHE O ee
COJIEp’)KaHUU U CTPYKType, O IJIaBHBIX M BTOPOCTENEHHBIX BONPOCAX, O TEPMHHAX U
onpezeneHusix. Bee aTo obneryaer paboTy Ha JEKIUH U JIENAET €€ 1eJeyCTPEMICHHOM.

5.2. MeToanyeckue yka3aHusi JJIsl NMOATOTOBKH O0YYalOIIUXCH K NPAaKTHYECKUM
3aHATUAM

B mpomecce mMOArOTOBKM W TPOBEIACHUS TNPAKTUYECKUX 3aHATHH 0OOydaromuecs
3aKpeIUIAIOT  [OJIyYEHHbIE paHee TEOPeTHYECKHUEe 3HAHUSA, IPHOOPETaloT HAaBBIKU MX
IPAKTUYECKOI0 IPUMEHEHNUS, ONbIT PAllMOHAJILHONW OpraHu3aul y4eOHOM paboThI.

IlockoMbKy aKTMBHOCTb Ha IPAKTHUYECKUX 3aHATHUIX SBISETCS IPEIMETOM BHYTPH
CEMECTPOBOI0 KOHTPOJISL €ro NMPOABUKEHUS B OCBOCHUU Kypca, MOJArOTOBKA K TAKUM 3aHATUAM
TpeOyeT OTBETCTBEHHOI'O OTHOILICHMSL.

[Ipy DOArOoTOBKE K 3aHATUIO B IIEPBYIO OdYepelb HOJDKHBI MCIIOIB30BATH MAaTEepHall
JIEKIUH U COOTBETCTBYIOIUX JINTEPATYPHBIX NCTOYHUKOB. CaMOKOHTPOJIb KaueCTBa IO OTOBKU
K KaKIOMY 3aHATHIO OCYILECTBIIAIOT, IPOBEPSSA CBOM 3HAHMS M OTBEYas Ha BOIIPOCHI JUIS
CaMOIIPOBEPKH 10 COOTBETCTBYIOLIEH TEME.

BX01H011 KOHTPOIJIb OCYIIECTBIISIETCS IPETIOIABATENIEM B BUJE IIPOBEPKH U AKTyaIU3aluU
3HaHUH 00yUaIOIMIMUXCsl 10 COOTBETCTBYIOILEH TEME.

BBIXOIHON KOHTpPOJIb OCYLIECTBIISETCSA IPENOAABATEIIEM IIPOBEPKOM KayecTBa W
IIOJIHOTHI BBIIIOJIHEHUS 3aJaHUSl.

[loAroToBKy K NpPakTUYECKOMY 3aHATUIO KaXKIbli OOY4YarOLIMMCS JOJDKEH HauyaTh C
O3HAKOMJICHHA C IUIAHOM IIPAKTHUYECKOIO 3aHATHs, KOTOPBIM OTpa)kaeT COJEpKaHUE
MIPEMIOKEHHON TeMBbI. TIareapbHOoe IPOIyMbIBaHUE U U3yYEHHE BOIPOCOB IIJIaHA OCHOBBIBAETCS
Ha MpopabOTKe TEKYIIEero marepuaia, a 3aTeM H3ydeHUe 00s3aTelNbHON W JIOMOJHUTEIbHOM
JUTEPATYpPhl, PEKOMEHJOBAHHOM K JaHHOU TEME.

Bce HOBBbIE MOHATHSA MO M3y4aeMOH TeMe HeOOXOIUMO BBIYYUTh HaM3yCTh U BHECTU B
ryioccapuii, KOTOPBIH 11e1ecO00pa3HO BECTH C CaMOro Havajla M3y4eHus Kypca. Pesynbrar Takoi
paboThl JOJDKEH TPOSIBUTBCA B CIOCOOHOCTH oOOydaromierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BBICTYIVIEHUU U YYAaCTHH B KOJJIEKTUBHOM OOCYKIEHUH BOIIPOCOB
WU3y4aeMOHl TeMbl, IPAaBUIBHOM BBIIIOJHEHUM MpaKkTUyeckux 3amaHui. IIpemmaraercs
CJIEYIOIIAasl ONIOPHAsI CXE€Ma ITOATOTOBKH K MPAKTUYECKUM 3AHITHSM.

OOyuaronuiics pu MOJTOTOBKE K MPAKTHUECKOMY 3aHSATHIO MOKET KOHCYJIbTUPOBATHCA
C IpemnojaBaresieM W IOoJdy4YaTb OT HETr0 HaBOAALIME pa3bsCHEHUWs, 3aJaHus Ui
CaMOCTOSITENIbHON PabOTHI.

1. O3HakOMJIEHME C TEMOH MpakTUYEeCKOro 3aHATUS. BblaeneHue TI1aBHOIO
(OCHOBHOM TEMBI) 1 BTOPOCTENEHHOTO (TI0/Ipa3AeIibl, YaCTHBIE BOMIPOCKHI TEMBI).
2. OcBo€eHHE TEOPETUYECKOr0 MaTepuajga Mo TEeME C ONOpOd Ha JEKIIMOHHBIN

MaTepuain, y4eOHUK M JApyrue ydeOHble pecypchbl. CaMOmpoBepKa: MOCTAHOBKA BOIIPOCOB,
3aTparuBaOIINX OCHOBHBIC TEPMUHBI, OMIPEICIICHUS U TTOJIO0KEHHUS 110 TEME, M OTBETHI HA HUX.

3. Brimonnenue npaktudeckoro 3aganus. OOHapyKeHHe OCHOBHBIX TPYJHOCTEH, UX
pEIIeHHE C TOMOIIBIO JOTIOJHUTEIBHBIX HHTEIJIEKTYATbHBIX YCUJIMN W/WIW TOIKITIOUEHUS
JOTIOTHUTEIIFHBIX HCTOYHUKOB HH(OPMAIINH.

4, Pemenne TUTIOBBIX 3a1aHMI pacdyeTHO-TpaduIeCcKOr pabOTHI.



5.4. MeToanueckne yKa3aHHus 10 CAMOCTOATEJIbHOM padoTe 00y4aomuxcs
Pabora c iuTepaTypHBIMH HCTOYHUKAMHU U HHTEPHET pecypcaMu

B nporecce moAroToBKM K MPaKTHUYECKUM 3aHATHM, CTYACHTaM HEO0O0X0AUMO 00paTuTh
0c000e BHUMaHHE Ha CaMOCTOSITENIbHOE U3yUeHUE PEKOMEHIOBAaHHOW y4eOHO-MEeTOqUECKOn (a
TaK)Ke HAyYHOU U TOIYJISPHON) IUTEpaTyphl.

CamocrodrenbHas padoTa ¢ yueOHUKaMH, y4eOHbIMU [TOCOOMSMHU, HAYYHOM, CIIPAaBOYHOM
U T[ONYJSIPHOM JIMTEpaTypou, MaTepHalaMH NEPUOJMYECKUX H3AaHuii u VHTepHera,
CTaTUCTUYECKUMM JAHHBIMU sIBiIsseTCsl HanbOosiee 3(p(HEKTUBHBIM METOIOM HOJYYEHUs 3HAHHM,
MO3BOJISIET 3HAYMTEIBHO AKTHBH3MPOBATH MPOIECC OBIAJACHUS HH(OpMAIUE, crocoOCTByeT
Oonee TiyOOKOMY YCBOEHHMIO H3y4aeMoOro marepuana, (opmupyer y oOydarommuxcs CBOe
OTHOIIIEHHE K KOHKPETHOH mpolieme.

bosiee riiy6okoMy pacKpbITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JIOTIOJIHUTENIbHON
JUTEPATYpOd, PEKOMEHJOBAaHHOM IpPENnoAaBaTeIeM II0 KaKIOM TEeME CEMHHAPCKOrOo WU
IPAaKTUYECKOI'O 3aHATHUS, YTO MO3BOJIAET OOY4YarOIIMMCS MPOSBUTh CBOKO MHIUBUAYAJIBHOCTh B
paMKax BBICTYIUICHMS Ha JJAHHBIX 3aHATHUSAX, BBIIBUTH IIMPOKHUM CIIEKTP MHEHMH 110 U3y4acMOU
npoOJieme.

MeTtoanyecKkue peKOMeH/AAlMH 1Jisl BHIIOJHEHHUs pacyeTHO-rpadguyeckux pador,
KOHPOJILHOH padoThI

PacuerHo-Tpaduueckast pabora J0KHA BBEITIOIHATHCS B COOTBETCTBUH C YCTAHOBIICHHBIM
rpaduKoM (YTOYHHTD y IPETIOIaBaTeNs ).
OcHOBHBIE 3TaIlbl BHIIIOJIHEHUS PACYETHO-TpaduIecKoil paboThI:
. COop 1 u3yueHue TeOpPETUUECKOro MaTepurara.
. [IpopaboTka 3a7a4, pacCCMOTPEHHBIX Ha MPAKTUYECKUX 3aHITHSIX.
. Hanmucanue reopeTnueckor 4acTu K KaKJ101 3a1a4e.
. BeIllontHEHNE IPAKTUYECKON YaCTH.
. Harncanue BBIBOJIOB K KaK/10M 3a/1a4e.
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. DopMHpOBaHHE CITHCKA UCIIOJIb30BAaHHOM JINTEPATYPHI.

7. Odpopmnenue paboTHI.

B nporiecce BbInoMHEHNs pacyeTHO-TpaduuecKoil paboThl TOMyCKatOTCS KOHCYIbTALUHN Y
IIPEnoiaBarellsd Ha MPAKTUYECKUX 3aHATUAX. BBINOIHEHNE OCHOBHBIX JTallOB KOHTPOIUPYETCS
IpernojaBaTesieM U YYWUTHIBACTCS IPU  I[POBEJEHUU IPOMEXKYTOUHBIX aTTECTAllMA IO
JUCLUIUIMHE U TPU OLEHKE pacueTHo-Tpaduueckoil pabotsl. B cimyuyae odopmiienus paboTsl B
COOTBETCTBUU C TPEOOBAHUSMHU CTYJECHT 3alllUIIaeT padoTy.

MeTtoauyeckue peKOMeHAAUNH K KOJUIOKBUYMY

IlonroroBka K  KOJUIOKBUYMY HA4YMHAE€TCAd C  YCTAaHOBOYHOM  KOHCYJIbTALIMH
npenojaBaresisi, Ha KOTOPOM OH pa3bsACHSAET Pa3BEPHYTYIO TEMATHKY MpPOOJeMbl, pEKOMEHAYET
JUTEpATypy Ui U3yueHHs U 00BICHSIET MPOoLENypy NPOBEIeHHs KOJUIOKBUYMa. MeToauueckue
YKa3aHUS COCTOAT U3 PEKOMEHAALNN M0 M3YYEHUIO MCTOYHHUKOB M JIUTEPATyphl, BOIIPOCOB JJIs
CaMONPOBEPKU M KPATKUX KOHCIIEKTOB OTBETA C MEPEUHUCICHUEM OCHOBHBIX (PaKTOB M COOBITHIA,
OTHOCAILIMXCS K TYHKTaM IUJJaHa KaXJ0d TeMbl. OTO [ODKHO TIOMOYb OOydarolIMMCs
I[eJICHAIIPaBJIEHHO OpraHU30BaTh pabOTy MO OBJAJACHHUIO MAaTEPHUAJIOM U €ro 3arnoMuHaHuio. [1pu
MOJArOTOBKE K KOJUIOKBUYMY CIEIYET, MIPEXAE BCEro, NPOCMOTPETh KOHCIEKTHI JIEKIHMHA U
MPAKTUYECKHUX 3aHATHI U OTMETUTh B HUX MMEIOIIHNECsS BOMPOCH! KoJulokBUyMa. Eciu kakue-To
BOINPOCHI BBHIHECEHBI NPEIOJIaBaTeIeM Ha CaMOCTOSTENIbHOE M3y4YeHHE, CleJlyeT 0OpaTHThCs K
yueOHOM JUTepaType, peKOMEHI0BaHHOM IpernojjaBaTesieM B Ka4ecTBe HCTOUHHKA CBEICHUH.



KomnnokBuym npoBoautcs B (hopMe MHAMBUIYAIbHON Oeceapl MpernoiaBaTens ¢ KaKIbIM
CTyJIEHTOM i Oecenbl B HeOOompIuX rpynmnax (2-3 yenoBeka). OObIYHO MpernogaBaTelb 3a/1aeT
HECKOJIBKO KpaTKux KOHKPCTHBIX BOIIPOCOB, TIO3BOJJIAOIIUX BBISICHUTDH CTCIICHb
JOOPOCOBECTHOCTH pPabOThI C JIMTEPATypOH, MpoBepsieT KoHcmekT. [lanee Oonee moapoOHO
oOcyxaaeTcs Kakas-miubo cTOpoHa MPOOIEMBI, YTO TTO3BOJISET OLIEHUTh YPOBEHH MOHUMaHUs. [1o
UTOTraM KOJIJIOKBHYMa BBICTaBIsieTCS AU PepeHIIMPOBaHHAS OIICHKA IO MATHOAILHON CHCTEME.

HpOMe)KyTO‘lHaﬂ aTrrecranusda

Ilo wuroram 1 cemectpa mnpoBogutcs 3ader. [lpm mnoaroroBke Kk craadye 3adera
pEKOMEH/yeTCs I0Jb30BaTbCsi MaTepuallaMM IPAKTUYECKUX 3aHATHM W MaTepualami,
U3YYEHHBIMH B XOJI¢ TEKYILEH CaMOCTOSTEIbHON paboThl. 3a4eT MPOBOJAUTCSA B YCTHOH (opme,
BKJIIOYAE€T MOJArOTOBKY M OTBEThl OOydarollerocs Ha TeopeThdyeckue Bompochl. Tak ke
oOyyaromemMycss He0OXOAUMO TPEACTaBUTh Ha 3a4eTe BBHINOJHEHHYIO PacyeTHO-TpauyecKyro
pabory.

Ilo uroram 2 u 3 cemecTpoB MPOBOAUTCS dk3aMeH. [Ipu MoAroToBke K caade sK3aMeHa
pPEKOMEH/yeTCs IOJb30BaTbCs MaTepuallaMM IPaKTHUYECKUX 3aHATHM W MaTepualami,
M3YYEHHBIMH B X0JI€ TEKYILEH CaMOCTOSITEIbHON pabOTHI.

DK3aMeH MIPOBOJIUTCS B YCTHOHM (hopMe, BKIIIOUAET IMOATOTOBKY U OTBETHI 00yYaroIIerocs
Ha TeopeThyecKue Bonpockl. [1o uToram sk3ameHa BbICTaBIISETCS OLEHKA.



6. OBPASOBATEJIBHBIE TEXHOJIOT'UN

Ne
Ne | e Bcero uacos
n/ | wme Buabl yueOHoii padoThI Obpazosareanupie
0| e TeXHOJIOTUH 0DO 300
pa
1|2 3 4 5 6
Jlexyus «BekTOpHl HA TUIOCKOCTH U B | Jlekyus, npezenmayus ¢
1. | 1 | mpoctpaHcTBe. BekropHsble | ucnonvzosanuem Power 2 2
POCTPAHCTBA» Point.
5 1 Jlexyus «HenpepoeiBable (QyHKIUU. | [IpobremHnoe obyuenue 5 i
' Touxu pa3peiBa QyHKITUI»
IIpakxmuueckoe 3auamue | Texnonoeus paseumus
3. | 1 | «Onpenenurenu KBaJIPATHBIX | KPUMUUECKO20 MbIULIEHUS 2 -
MaTpPHUID»
Ilpakxmuueckoe 3anamue «Pemenue | Texnonocus pazeumus
4., | 1 | cucreM JIHMHEHHBIX anreOpanuecKux | KpUmuuecko20 MolulleHus 2 -
YPaBHEHHUI»
5 1 IIpaxmuueckoe 3auamue | Texnonoeus paseumus 9 2
' «3amedarebHbIC IPEISITBD) KPUMU4ecKo20 MblUul1eHUs]
Jlexyus. «IpousBonnslie | Jlekyus, npesenmayus ¢
6. | 2 | mpocrelimmux (yHKUUNA, OOpaTHOM, | Ucnorb306aAHUEM Power 2 -
CIIOKHOU ()YHKITHI Point.
Jlexyus. «lIpumenenue | Jlexyus, npesenmayus c
7. | 2 | IpoW3BOAHOH K  WCCICAOBAHHIO | UCNOIb30BAHUEM Power 2 -
byHKITHI» Point.
Jlexyust. «"eomerpuueckue u | Jlexyus, npesenmayus ¢
8. | 2 | pusuueckue HNPWIOKEHUS | UCNONIb30BAHUEM Power 2 -
WHTETpaja Point.
IIpaxmuueckoe sauamue. | Ilpobremnoe ob6yuenue
9. | 2 | UHTerpupoBanme parMoHAIbHBIX 4 2
pobeii»
Ipakmuueckoe sauamue. | Ilpobremnoe obyyenue
10.| 2 | «MccnenoBanue ¢byHKIMH u 2 -
MOCTpOEHUE TpaduKar»
Jlexyus. «HTerpupoBanue Jlexyus, npesenmayus ¢
11.| 2 . UCNONb3068AHUEM Power 2 -
paIMOHAIBHBIX IPOOEii» .
Point.
Jlexyus «CtpykTypa obwiero | Jlekyus, npezenmayusi ¢
12.| 3 | pemieHust JIMHEHHOTO OAHOPOAHOTO | UCHOIL3OBAHUEM Power 2 2
YPaBHCHHSI» Point.
Hmoeo 26 4




YYEBHO-METO/IMYECKOE U TH®OPMAIIMOHHOE OBECITEYEHUE
TACIATITAHBI

1.

2.

7.1. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIbHOH y4eOHOM JUTEPATypPhI

CnHcoK OCHOBHOM JIMTEPATypPHI

Kupcanos, M. H. Maremartuka u nporpammupoBanue B Maple : yueGHoe mocobue / M. H.
KupcanoB. — Mocksa : Aii [Tu Ap Menua, 2020. — 164 ¢c. — ISBN 978-5-4497-0585-3. —
Texct : anexTponnslii // Ludposoii obpazoBatenbhblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/95593.html .

Marematuka B Excel : yueOnuk s By3oB / O. A. Batok, . B. bep3un, f1. JI. ['o6apeBa [u
ap.] ; mox penakumeit T. JI. @omuyeBoit. — Mockaa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — Tekcr : anexTponHslii // Lludposoit o6pazoBatensHbIil pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/94445.html .

MaremaTHKa: ypaBHEHUs U HepaBeHCTBa : yueOHoe nocobue / H. H. Hekpacosa, B. B.
I'opsitnos, A. C. Hecnokos, C. C. Cymepa. — Boponex : BopoHexckuii rocy/1apcTBEHHbIN
texunuyeckud ynusepcuter, 96C ACB, 2019. — 102 c. — ISBN 978-5-7731-0774-3. —
Texct : anexTponnslii // Ludposoii oOpazoBatenshblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/93321.html

Anamap, XKak Yetbipe nekiuu no marematuke / JKak Anmamap ; nepeson B. B.
HlynukoBckas. — MockBa, MxeBck : UHCTUTYT KOMIIBIOTEPHBIX HccnenaoBanmii, 2019. — 60
c. — ISBN 978-5-4344-0590-4. — Texkcr : anexTponHslii // LludpoBoii 00pa3oBaTeIbHBIN
pecype IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/92024.html .

ArtanuH, B. I'. CnenuanbHbie r1aBbl MATEMaTUKHA: MHOXKECTBA, Tpadpl, KOMOMHATOPHUKA :
yuebHoe nocodue / B. I'. Atanma. — HoBocubupck : HoBocuOupckuii rocyiapcTBeHHBIH
TexHuuecku ynusepcutet, 2016. — 83 ¢. — ISBN 978-5-7782-2882-5. — Tekcr :
aekTpoHHbIH // Lludposoit oopazoBarensHbIl pecypec IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/91534.html

I'pomoB, A. 1. Maremaruka : yuyeOHOe ocobue / A. U. I'pomos, B. 1. Ky3pMuHOB. — 4-¢
u3ll. — Mocksa : Poccuiickuil yHuBepcUTeT Apy>KObI HapoaoB, 2018. — 504 ¢. — ISBN 978-
5-209-07511-0. — Texcrt : anekrponusbii // Lindpooii odpazoBarenbHsblii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/91022.html

Anamuyk, A. C. CriennasibHbIe pa3/iesibl MaTEMaTUKHU : ydeOHoe rmocobue (Kypc Jekiuit) / A.
C. Anamuyk, C. P. Amupokos, ®@. b. TebyeBa. — CraBpomnosns : CeBepo-KaBkazckuii
denepanbubiii yauBepcutet, 2018. — 149 ¢. — Tekcr : anekTponHsli // [ludpoBoit
oOpa3zoBatenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92753.html

Mup3osH, M. B. Marematuka : kypc nexuuit / M. B. Mup3zoss, T. X. Cauner. — CraBponosib
: CeBepo-Kaskasckwii (enepanbubiii yauBepeutet, 2018. — 153 ¢. — TekcT : anekTpoHHbIH //
[Mudposoii odpazoBarensHbiil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92557.html

CnHCOK NONOJHUTEIbHON JTHTEPaTypPhl

Pomanosa, I'. H. Marematuka B Tabnunax. B 3 gactsax. U.3 : yuebnoe nocodbue / I'. H.
PomanoBa. — Kazansb : Ka3zaHckuit HalimoHAJIBHBIN HCCIEIOBATEIFCKUNA TEXHOJIOTHYECKHI
yauBepcuteT, 2018. — 88 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2057-4 (u.3). —
Texcr : anexTponnslii // Ludposoit oOpazosarenbHblil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/94989.html. — Pexwum noctyma: s aBTOpU3HP.
MIOJIB30BaTENEN

Pomanosa, I'. H. Marematuka B Tabnunax. B 3 gactsax. U.2 : yuebnoe nocodbue / I'. H.
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PomanoBa. — Kazanb : Kazanckuii HalmoHaJIbHbBIN UCCIEI0BATENBCKUN TEXHOIOTUYECKUM
yauBepcuteT, 2018. — 92 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2056-7 (u4.2). —
Texcr : anextponuslii // Lupposoii oOpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/94988.html.

3. KomnereHTHOCTHBII MOAXO0]] B U3NI0KEHUN (DYHJAMEHTAIBHBIX OCHOB alreOpsl U
reometpun : yaeoHoe nocodue / H. H. I'asuzoBa, A. B. Muxees, I'. A. Hukonosa, H. B.
Huxkonosa. — Kazansb : Kazanckuil HallmoHAaJIBHBIN UCCIIEN0BATEIbCKUN TEXHOJIOTUYCCKUI
yauBepcutet, 2017. — 112 ¢. — ISBN 978-5-7882-2310-0. — TekcT : 31eKTpOHHBIH //
[udposoii oopazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94982.html .

4.  3apanmaes, C. A. Marematuka Ha si3bike R : yueOnuk / C. A. 3agagaeB. — Mocksa :
[Tpomereii, 2018. — 324 ¢. — ISBN 978-5-907003-59-0. — TekcT : 2JIeKTpOHHBIH //
[udposoii oopazoBatensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94446.html .

5. Karpaxoga, A. A. CnenriiaBbl MATEMaTUKU U UX MPUIIOKEHUS K 3a]ja4aM
3JICKTPOMEXAHHWKHU U TEOPUH yrpaBlieHus : Kypc jekuuii / A. A. Karpaxosa, B. C. Kynios,
E. M. BacunseB. — BopoHex : BopoHeKCKuii rocyapCTBEHHbIM TEXHUYECKUN
yauBepceuteT, ObC ACB, 2019. — 269 c. — ISBN 978-5-7731-0802-3. — Tekcr :
aekTpoHHbIH // Lludposoit oopazoBarensHbIl pecype IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/93340.html .

7.2 IlepeuyeHnb pecypcoB HH(POPMAIIHOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH « AHTEepHET»

http:// fcior.edu.ru - ®exepanpHblil HEHTP HHPOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB:
http://elibrary.ru - Hayunas snexktponHas 6ubauorexa.

7.3. UnpopManmoHHbIe TEXHOJOTHH, JTUIEH3HOHHOE MIPOrPAMMHOE ol0ecrneyeHune

JInueH3uoHHOe MPorpaMMHoOe PeKkBU3UTHI JIMIIEH3HI1/ TOTOBOPOB
odecreyeHHne

Awntusupyc Dr.Web Desktop Security Suite | JIunen3uonssiii jorosop Ne 621
Cpoxk aeictBus: ¢ 25.09.2025 no 24.09.2026

Koncynbrant [linroc Jorosop Ne 7 ot 15.01.2026 .
[MudpoBoii oOpa3oBaTenbHBIN pecypc JIuuen3uonHslii jorosop Ne 12873/2511 ot
IPR SMART 02.07.2025 1.

Cpoxk gevicteus: ¢ 01.07.2025 . 50 30.06.2026 r.

CyOnu1eH31M0HHbII 10TOBOP

JIAPA Ne 2066/A ot 21.01.2014 .

I'oc. xoHTpakT
MATLAB Ne 0379100003114000018 ot 16 mast 2014 r.
Konekce JInnensnoHHoe coranieHue

Ne 5/4072 ot 29.03.2026 1.

Becuiatnoe IIO: Sumatra PDF, 7-Zip,
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHUIIJINHbI
8.1. TpeGoBaHus K ayIMTOPUAM (IIOMEILLIEHUAM, MeCTaM) JIJIsl IPOBeACHUS 3aHATHI
1. YueOHasi aynuTopus AJsl IPOBeeHUs 3aHATHH JTeKIIMOHHOI0 THIIA.

Crernuanu3upoBaHHas MeOEIb:

Jocka menoBast - 1mt., maptel - 35 Wrt., CTyibs - 66 mWT., Kadeapa HamoapHast - 11T.

Habop neMoHCTpalimOHHOTO 000PY1I0BaHUS M YIE€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeYMBAOIINX
TEMaTUYECKHUE WILTIOCTPAIIH:

Hacrennsiit sxpan — 1 mt;

ITpoexrop — 1w,

HoytOyk — 1.

2. YyeOHasi ayauTopusi Uil NPOBeJAeHHMs] 3aHATHH CEMHHAPCKOr0 THIIA, KYPCOBOIO
NPOEKTUPOBAHUS (BBINOJHEHHSI KYPCOBBIX padoT), IPyNNOBbIX M HHAUBHAYAJIbHBIX
KOHCYJIbTAUMH, TEKYIIEr0 KOHTPOJISA U MPOMEKYTOYHOM aTTeCcTAllUM.

Crienmanu3upoBaHHas MeOeb:

JHocka menosast - 1wuT., naptsl - 10mrT., cTyabs - 30mT., Ty MATKUR-11IT., CTOJI OJHOTYMOOBBII
IpenoiaBaTeIbCKUil — 11IT., KOMIIBIOTEPHBIE CTOMBI - 101mT.

TexHuUeckue cpencTBa 00ydeHus, CyKalye i IpeAoCTaBlIeHHs yueOHOH nHpopMaIiu
00JbIION ayAUTOPHUU:

[TK-8 .

OKpaH HACTEeHHBIA PyJOHHBIN — | 1IT.

ITpoextop — 1 .
3. IlomeleHue it CAMOCTOSITEIbHOM Pa0doThl. BUO/IMOTEYHO-N31aTEJIbLCKUA IEHTP

Otnen o0CTyKUBaHMS TIEYaTHBIMU U3AaHUSIMU

Crneunanu3upoBaHHas MeOeb:

Pabouue cromnst Ha 1 mecTo — 21 wrT.

Crynpg — 55 wr.

Habop neMoHCTpaimoHHOT0 000pYI0BaHUS M YIEOHO-HATTISAHBIX TTOCOOMH, 00eCTIeYnBaOIINX
TEMaTHUYECKHUE WILTIOCTPAIIH:

DKpaH HACTEHHBIN — 1 mIT.

ITpoexrop — 1 .

Hoyr6yk — 1 mr.

HNudopmannoHHo-0nbarorpaguueckuii oTaen.

Crernuanu3upoBaHHasi MeOEIb:

Pabouue cronsl Ha 1 MecTo - 6 mIT.

Crynpg - 6 mr.

KomnbroTepHas TeXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTH «MIHTepHeT» 1 obecrieueHneM
JIOCTYTIA B 3JIEKTPOHHYIO HH(pOpMaIimoHHO-o0pa3zoBarenbhHyto cpeny @PI'bOY BO «CesKaBl'Ax»:
ITepconanbHbIN KOMIBIOTEP — 11IT.

Ckanep — 1.

MOV — 1mr.

Otnen o0cTy)XKUBaHUS SIIEKTPOHHBIMH U3AaHUSMU

Criennanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 Mecto — 24 miT.

Crynbsa — 24 wr.

Habop neMoHCTpanimOHHOTO 000PY/I0BaHUS U YI€OHO-HATJISITHBIX TTOCOOMH, 00ECIIeYNBaIOIINX
TEeMaTUYeCKHe WILTIOCTPAIUH:

WNHTrepakTuBHas cucrtema — 1 mr.

MouuTop — 21 mir.

CereBoii TepMuHaI —18 miT.



[K — 3 .
MOV — 2 mir.
[TpunTep — lmr.

8.2. TpeGoBaHus1 K 000PY10BAHUIO PA00UYMX MECT MPeENnoaaBaTe/ s U 00y4aIIMXCS

Pabouee mecTo npemnoiaBaresisi, OCHAIIEHHOE KOMITBIOTEPOM € A0CTyroM B HTepHeT.
PabGoune mecta oOydwaromuxcs, OCHAIIEHHBIE KOMIbIOTEpaMH C JocTynoM B MHTepHer,
npeHa3HauYeHHbIE AJis pabOThI B 3JIEKTPOHHOI 00pa3oBaTelbHON cpefe, U T.11.

8.3. TpeGoBaHus K cieMAJTM3UPOBAHHOMY 000PY/10BAHUIO HET

9. OCOBEHHOCTH PEAJ/IM3ALIMUA JUCHUIIJIMHBI IJ1s1 UHBAJIM1OB U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbAA

Jns  obecriedeHuss 00pa3oBaHMs HWHBAIMAOB M OOYYaIOUIMXCS € OrPaHUYEHHBIMU
BO3MOXXHOCTSIMU 3710pOBbsl pa3palaThiBaeTcs (B ciaydyae HEOOXOIMMOCTH) aJlalTUPOBaHHAas
oOpa3oBaTesibHasi NPOrpaMMa, MHAWBUIYAIbHBIH Y4eOHBIN IUIAaH C y4eTOM OCOOEHHOCTeH HX
NCUXO(U3UUECKOTO DPA3BUTHUS M COCTOSIHMSL  370pOBbSl, B YAaCTHOCTH IPUMEHSETCS
UH/MBUYAJIbHBIA MOJAX0J] K OCBOEHHUIO JAMCLUIUIMHBI, MHAWBUIYaJIbHbIE 3a/aHus: pedeparsl,
NUCbMEHHBIE PabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M JHAJIOTH, WHAWBUIYaJIbHBIC
KOHCYJIbTAllUM, HCIHOJb30BaHWE JUKTOGOHA M JAPYIMX 3alUCBIBAIOUIMX CPEIACTB IS
BOCIIPOU3BECHUS JIEKIIMOHHOIO ¥ CEMHUHAPCKOr0 MaTepHaa.

B nemsax oOecneueHuss o0OydyarOIIMXCsl MHBAIMJIOB UM JIMI C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMU ~ 3710POBbsSI  KOMIUJIEKTyeTcsi (OHJ OCHOBHOM y4ueOHOW JUTEepaTypou,
aJalITUPOBAHHOM K OrPaHMYEHUIO HJIEKTPOHHBIX O0OpPa30BaTENbHBIX PECYPCOB, AOCTYH K
KOTOpbIM opranu3zoBan B BUI[ Akanemun. B O6uGnuoreke mnpoBOAATCS HHIUMBHIYaJIbHbIE
KOHCYJIbTAllMM JUIsl JAHHOM KaTeropuu IOJIb30BaTeNel, OKa3bIBa€TCA MOMOLIb B PErUCTPalUH U
UCMOJIb30BAaHUM  CETEBBIX M  JIOKAIBHBIX 3JEKTPOHHBIX  00pa30BaTENIbHBIX  PECYPCOB,
IPEJOCTABIIIOTCSA MECTA B UNTAIILHOM 3aJI€.



ITpunoxxenue 1

®OHJI OHEHOYHbIX CPEJICTB

o AMCIHUIIJIMHE MaremaTuka




1. MACHOPT ®OHJA OLIEHOYHBIX CPEJACTB MO JUCHMUILJINHE

MaremaTHKa

1. KOMHeTeHIII/II/I, (l)opanyeMble B IIpouecCe N3yJYeHusl TUCHUIIJINHBI

Nunexc DopMyJIHMPOBKA KOMIIETCHITUN

OIIK-1 CnocobeH TpUMEHSTh €CTECTBEHHOHAYYHbIE W OOIIEHH)KEHEPHBIC 3HAHUS,

MCTOAbl MAaTCMATHUYCCKOI'O aHajin3da U MOJACIHMPOBAHUA, TCOPECTUUYCCKOrO H
OKCIICPUMEHTAJIBHOI'O UCCIICAOBAaHN B HpO(I)eCCHOHaHBHOI;'I JACATCIIBHOCTH,

2. Oranbl (pOPMUPOBAHUA KOMIIETEHIIUM B MPOLecce 0CBOEHM S M CIIUNINHbI

OcHOBHBIMU 3TanamMu  (OPMHUPOBAHUS YKA3aHHBIX KOMIICTCHLUUH TpU HU3Yy4YCHHUH
JMCIIATUTHHBI SIBIISTFOTCS TIOCJIEIOBATEIBHOE H3YUCHHUE COJIEPKATEIBHO CBA3aHHBIX MEXY COOOM
pasznmenoB (TeMm) yYeOHBIX 3aHATHH. V3ydeHWe KaXkIoro paszaena (TEeMbI) Mpeanoiaraet

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 KOMIICTCHIIMH O6y‘IaIOH_II/IMI/IC${.

OTaIHOCTh (1)0pMI/Ip0BaHI/I$I KOMHGTCHHI/If/'I npsaMoO CBsdA3aHa C MECTOM OUCHUILUIMHBI B

00pa3oBaTeNbHOI MporpamMme.

Pa3genn! JUCIUIIINHBI

®opMupyeMble KOMIETeHIHMH (KO/bI)

OI1K-1
Pasoen 1. DnemMeHTHl TUHEWHOHN anTeOpHlI. +
Pa3zoen 2. DneMeHTBI BEKTOPHOH alreOphl. +
Pazoen 3. AHanuTudeckas TeoMeTpus ~ Ha +
IUIOCKOCTH U B IPOCTPAHCTBE.
Pa3zoen 4. Beenenue B aHanms. +
Paszoen 5. WnrterpanpHoe wncuucieHue QyHKIUH +
OJIHOU NEPEMEHHOU.
Pazoen 6. uddepennmanbHoe HUCUUCICHUE +
(YHKIIMHM HECKOJBKHUX MEPEMEHHBIX.
Pa3zoen 7. Yncnosbie 1 GyHKIIMOHAIBHEIE PSIBL. +




3.HOKa3aTeJ’[I/I, KPUTECPHUHA U CPEACTBA OLICHUBAHUSA KOMHeTeHHHﬁ, (l)opanyeMblx B Ipouecce N3yIeHUust AUCHUIIIMHBI
OIIK-1. Cnocoben IIPUMCHATE C€CTCCTBCHHOHAYYHBIC U 06HI€I/IH)I(eHepHBIe 3HaHUA, MCETOABI MATEMATHYCCKOI'O aHalW3a W MOACIUPOBaHU:,
TCOPCTUYCCKOTO U OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA B HpO(l)GCCHOHaHBHOﬁ JACATCIIBHOCTHU

HNuauxaropsl Kputepnn onennBaHus pe3yIbTaToOB 00y4eHHUs CpencTa olleHUBAHMS
HOCTHKeHMSsl Pe3yJbTATOB 00y4YeHHsI
KOMIIeTeHIH HeyNAOBJIETBOPUTEILH | YAOBJIETBOPUTEILHO X0po1o OTJINYHO Texymui IIpomex
0 KOHTPOJIb YTO4HAas
aTTrecra
nus
1 2 3 4 5 6 7
NAK-OIIK-1.1. He npumenser Yactuyno npumensier | [lpumensier MeTosl VYBepenno npumensier | OPO: OK3aMeH
[Ipumensier MeToIBI METOABI METO/BI MaTEeMaTHYECKOTI0 METOBI TECTOBBIN
MaTEeMaTHYECKOT0 MaTEeMaTHYECKOT0 MaTeMaTHYECKOTr0 aHau3a u MaTEeMaTHYECKOIO KOHTPOJIb,
aHanu3a u aHanus3a u aHanus3a u MOJIETTUPOBAHUS B aHaJIn3a u KOHTpOJIbHAS
MOJIETTUPOBAHUS B MOJIETTUPOBAHUS B MOJIETUPOBAHUS B npodeccuoHaNbLHON MOJIETMPOBAaHUS B pabora,
npoeccuoHaIbHON npoeccuoHanbHON | MpodeccCHOHaTFHON JeSITeTbHOCTH npodeccnoHambHON KOHTPOJIbHEIE
JeSITeNbHOCTH JeSITeNbHOCTH JeSITeIbHOCTH JESITeTbHOCTH BOIIPOCHI,
KOJIJIOKBUYM, PIp
300
TECTOBBII
KOHTPOJIb,
KOHTpOJIbHAS
pabora,
KOHTPOJIbHBIC
BOTIPOCHI,
KOJIJIOKBUYM
NAK-OIIK-1.3. He nemoncTpupyer Yactuaao JleMOHCTpUpYeT 3HaHMsI O | YBEPEHHO O®DO: TecToBBIN
JleMOHCTpUpyeT 3HaHUs | 3HAHUA O JIEMOHCTPUPYET COBPEMEHHBIX JIEMOHCTPHUPYET KOHTPOJIb, OK3amMeH
0 COBPEMEHHBIX COBPEMEHHBIX 3HaHUSA O €CTECTBEHHOHAYYHBIX 3HaHUSI O KOHTPOJIbHAS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBI | COBPEMEHHBIX KOHIICTIIHSIX, COBPEMEHHBIX pa0ora,
KOHIICTIIHSIX, X KOHIICTIITUSIX, €CTECTBCHHOHAYUYHBIX | OOIIEWHKEHEPHBIX €CTECTBEHHOHAYYHBIX | KOHTPOJIHHBIE
OOIIENH)KEHEPHBIX OOIIeMHKEHEPHBIX KOHIICTIIIHSIX, MOJIX0/1aX, METOJIaX KOHIICTIITHSIX, BOIIPOCHI,
MOJIX0/1aX, METOIaX MOJX0/1aX, METOJIaX | OOLIEHMH)KEHEPHBIX MaTeMaTHYECKOTO 00IIenH)KEHEPHBIX KOJIJIOKBUYM, PIrp
MaTeMaTHYECKOT0 MaTEeMaTHYECKOT0 MOJX0/1aX, METOIaX aHamM3a u MOJIX0/1aX, METO/IaX 3®O0: TecTOBHIH
aHaiuu3a u aHaiuu3a u MaTEeMaTHYECKOTO MOJIETTUPOBAHUS MaTeMaTHIECKOTO KOHTPOJIb,
MOJIEJINPOBAHUS MOJICJINPOBAHUS aHanmu3a u aHamM3a u KOHTPOJIbHAS
MOJICJINPOBaHHUS MOJICJINPOBAHHUS pa0ora,
KOHTPOJIbHBIE




BOIIPOCHI,

KOJUTOKBUYM
NAK- OIIK-1.6. He mpumenser Yactuano npumensier | [IpuMmeHseT 3HaHUS B ¥YBepenno npumensier | ODO: DK3aMeH
[IpumensieT 3HaHUS B 3HAHMUA B 0071aCTH 3HaHUSA B 00J1aCTH obmactu 3HaHMUA B 00JIaCTH TECTOBBIH

obnactu (hyHIaMEHTATLHOM (dyHIaMEHTaTbHOU (hyHIaMeHTATLHOM (hbyHIaMEHTATLHOM KOHTPOJIb,

(hyHIaMEHTATLHOM MaTEeMaTHKU U MaTEeMaTHKH H MaTeMaTHKHU U MaTeMaTHKHU U KOHTPOJIbHAS

MaTEeMaTHKH H €CTECTBEHHOHAYYHbBI | €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX | paboTa,

€CTECTBCHHOHAYYHBIX X IUCITUTUINH B JUCITUILTUH B JUCIIMILINH B JUCIIMILINH B KOHTPOJIbHBIC

JUCIMILINH B npoecCuoHaNbHON | MpodecCHoHaATBLHON npodeccuoHaIbHON npodeccuoHanbHON BOTIPOCHI,

npoeccuoHaIbHON JeSITeTFHOCTH. JIeSTEIbHOCTH. e TeTFHOCTH. JeSITeTLHOCTH. KOJUTOKBUYM, PTp
JESATEIbHOCTH. 3DO: TecToBBIN

KOHTPOJIb,
KOHTPOJIbHAS
pabora,
KOHTpOJIbeIe
BOTIPOCHI,
KOJIJIOKBUYM
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4. KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JUCHHUIIJIHHE

Bonpocs! k 3k3aMeHy 110 JUCHHUILINHE
«MareMaTuka»

Cemectp |
Matpuiel, neficTBUs Hax MaTpuiiaMu. Panr matpunpl. OOpaTHast MaTpuIia.
Onpenenurenu, OCHOBHbBIE CBOWCTBA ONPEAEIUTENEH.
Cuctembl JIMHEHHBIX anreOpandeckux ypaBHeHuid. Teopema Kponekepa — Kamemm. Meton
["aycca, MmeTon oOpatHo#i MaTpullsl, hopmynbsl Kpamepa.
Bexkropsl. OcHoBHbIE onipeneneHus. JyinHa BekTopa. JInHeitHble onepaluy HaJl BEKTOPaMU.
CkaysipHO€ MTPOU3BEICHNE BEKTOPOB, MX CBOMCTBA, KOOpAWHATHAS opMa, IPUMEHEHHE.
BektopHoe mpousBeneHue ABYX BEKTOPOB, MX CBOWCTBA, KOopAuHaTHas Qopma, Mpu-
MEHEHHE.
CMmeniaHHOe TPOU3BEICHUE TPEX BEKTOPOB, UX CBOWCTBA.
BriBog 00mIero ypaBHEHHS IIJIOCKOCTH, T€OMETPHUYECKHH CMBICI €ro Kod(h(UIIMEHTOB.
Pasznuynble TUIIBI ypaBHEHUS MIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TIOCKOCTH.
BekropHoe, kKaHOHHWYECKOE W MApaMETPUUYECKOE YpPaBHEHHUS NPSIMOM B IPOCTPAHCTBE,
NapajuieNbHOCTh W TEPHEHAUKYISIPHOCTh JABYX MPSAMBIX. YTOJI MEXIy MpsSAMOM U
MJIOCKOCTBIO, YCTIOBUS MIPUHAJIC)KHOCTH MIPSIMOM U IIIOCKOCTH.

O6mee ypaBHeHue npaMoii B R? (ypaBHeHHs MPAMOM HA MIOCKOCTH). YTOJ MEXKIY ABYMS
npsMbIMU.  PaccrostHME OT TOYKM [0 MNpsAMOW. YCIOBHS NapajUIEIbHOCTH M IIep-
IIEHUKYJISIPHOCTH JBYX MPAMBIX. Y pPaBHEHHUE IPSIMOU B OTPE3Kax.

YpaBHEHNE OKPYKHOCTH, DIIIUIICA.

YpaBHeHue rumnepOoIbl U mapadoJIbl.

OnemMeHTbl MareMartndeckoil joruku. llpenen mocnmegoBarenbHOCTH. beckoHEUYHO Maible
MOCNIEI0BATEIbHOCTH, TEOpeMbl O OECKOHeYHO ManbiX. TeopeMbl 0 Ipeaenax.
Ilepexon k mpezeiy B HepaBeHCTBaX. MOHOTOHHBIE ITOCIIEI0BATEILHOCTH.

UYucio e.

OcHoBHble Teopemsl 0 npezaenax. [lepexon k npeneny B HepaBeHcTBax. [lepBblil U BTOpoOi
3aMe4aTesIbHbIC IIPEIEIIbI.

Teopema Beifepmirpacca. HenpepbIBHOCTh 37€MeHTapHBIX (QYyHKUIUH. OrpaHMuYE€HHOCTh
HenpephIBHBIX (YHKIMI Ha oTpe3ke. [IpomexyTouHble 3HAUE€HUSI HETPEPHIBHBIX (YHKIMHA
Ha otpe3ke (Teopema bonbiiano-Kommm). 'eomeTpudeckuii 1 MeXaHHUECKUI CMBICTT.

Ces3p nuddepenunana u npousBoaHor ¢yHkiuu. [Ipumenenune nuddepennuana B npu-
OJMKEHHBIX BBIYUCICHUSAX.

[Ipon3BOHBEIE CYMMBI, POU3BEACHUS U YaCTHOTO.

[Tpon3BomHas CIOXHOM (YHKUUHM, JOTapu(PMUUYECKOM, IOKa3aTelIbHOM, CTENeHHOM
¢byukun. [Ipon3BoiHbIE BHICIIMX HOPSAIKOB OT CIOKHBIX (PYHKIIHH.

Teopema depma. O600LIICHHAS TEOPEMA O CPEAHEM.

Teopema Jlarpansxka, Poms.

Teopema Komu. IIpasuio Jlonurans.

[Tpu3nak MOHOTOHHOCTH (pyHKUMHU. TOUYKH IKCTpeMyMma.

Jlocrarounble npu3HaKu dKcTpeMyMa. MccimenoBaHue Ha 3KCTpEMYyM € IOMOLIBIO IIPO-
W3BOJIHBIX BBICILIETO MOPSAKA.

Haubosnbiee u HanMeHblee 3HaUeHHUsT PYHKIIMH HA OTPE3Ke.

Boimykiiocts 1 BOrHYTOCTh QyHKIMH. Touku nepernda. AcUMITOTH KpuBbIX. OO1IMi M1aH
HOCTPOCHUS IPaUKOB.

Cemectp |1
[TepBooOpazHast GyHKLIUHU U HEOIIPEACICHHBIA HHTETpaJl.

CBolicTBa HEOIIPEEIECHHOIO UHTETpaIa.
WHTerpan oT OCHOBHBIX JIEMEHTApHBIX (DYHKIHI (TaOnKIla HHTETPaJIOB).



12.

13.

14.
15.

16.
17.
18.
19.

20.
21.
22.

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

OCHOBHBIE METO/IbI UHTETPUPOBAHUS (HEMOCPEICTBEHHOE HHTETPUPOBAHNUE, 3aMEHA NTepe-
MEHHOH, UHTETPUPOBAHUE 10 YACTSAM).

HHTerpupoBaHue palloHAIbHBIX JpOOeH.

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIUM.

WuTerpupoBanie HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIIUH.

IlonsTHE ONPENEICHHOTO UHTETPasa, €ro FeOMETPUYECKUN CMBICIL.

CBolCTBa OIPEEIIEHHOIO UHTErpaa.

. ®opmyna Herotona-Jleitonuma. Teopema o cpennem.
. BelunciieHue onpeneneHHoro HHTerpaga MeToaMu HHTErPUPOBAHUS 110 YacTAM U 3aMEHOH

MIEpPEMEHHOM.

Hexkoropsle reomerprueckue U (pu3NIecKue IPUI0KEHUS ONPEJeIEHHOI0 MHTErpaia.
HecobGcTBeHHBIE MHTErpalIbl, IPU3HAKU CXOJAUMOCTH.

[TpuOnm>keHHbIE METO/IbI BBIYUCIICHUS OIPEEIEHHBIX UHTErpaioB ((popMyIibl Tpanenui,
IPSIMOYTOJIbBHUKOB, CUMIICOHA), OLIEHKA MOI'PELUIHOCTH BBIYUCICHUH.

YacTHble MPOU3BOJHBIE U YaCTHBIE TU(D(HepEeHIIHAIBL.

Huddepenumpyemsie pynkunn. Heobxoammoe u gocrarounoe ycinosue audde-
PEHLIMPYEMOCTH.

[TpousBoaHas cnoxxnoit pynkuuu. [Tonuerit muddepenmnmar.

ITpon3BoaHas MO HAIPaBIEHUIO.

I'paguent. CBsi3p IPOU3BOJHOMN IO HAIIPABJICHUIO C TPAZUEHTOM.

[TpousBonHbIe U MU GEpEHINATBI BEICIIMX TOPSIKOB, PABEHCTBO CMEIIAHHBIX
npon3BoaHBIX. Hanboubiiee 1 HanMeHblee 3HaYeHUS ()YHKIIHH.

OKCTpEeMyM U YCIOBHBIN IKCTPEMYM (QYHKIIUU MHOTHX EPEMEHHBIX.

YacTHble MPOU3BOIHBIE U YaCTHbIE U] epeHInansbl.

Huddepennmpyempie pynkuuu. Heobxoammoe u mocratounoe yciaoue auddepeH-
mupyemoctu. [IpousBoaHas cnoxxnoit pynkuu. [onusit tuddepenman.
[TponsBoaHas no HanpasiieHuto0. I'pagueHT. CBA3b NPOU3BOAHOM IO HAIIPABIEHUIO C
rpaauenToM. [IpousBoaubie U AudQepeHnnanbl BBICIINUX MOPSIKOB, PABEHCTBO CMEIIaHHbBIX
IIPOU3BOIHBIX.

[Tonsitue uncnoBoro psaa. OcHoBHBIE onpeaeneHus. CBONCTBA CXOAAIIUXCS PSIIOB.
HeobOxonnmoe yciioBue cX0AMMOCTH YHCIIOBBIX PS/IOB.

Psinbl ¢ HeoTpunaTenbHbIMM WwieHaMu. [Ipru3HaKu cpaBHEHUS CXOAMMOCTH psJa.
Psinpl ¢ HeoTpuniarensubiMu uiieHaMu. [Ipusnak Jlamambepa cxogumocTu psija.

Psibl ¢ HeoTpunaTeNnbHBIMY WieHaMU. IHTErpanbHbIi IPU3HAK CXOOUMOCTH Psia.
Psinbl ¢ HeoTpunaTenbHBIMM WieHaMu. PaaukanbHblil npuszHak Komm cxonuMoctu psaa.
3HaKOUYEPEYIOIINECS PSIABIL.

AOGCo0THas M YCIIOBHAS CXOAMMOCTb 3HAKOIIEPEMEHHBIX PSIOB.

@yHKIHOHAIBHBIE psi/ibl. OCHOBHBIE ONPEICICHUSI.

Crenennsle psaasl. Onpenenenne. IHTEpBa CXOIUMOCTH CTENEHHOTO PSAA.

Teopema AGens. JlokazaTeabCTBO.

Pannyc cxogumMoCTH CTENEHHOT o pAa.

CBolicTBa CTETIEHHBIX PSI0B.

Paznoxenue ¢pynkuuii B creneHuslie psaabl. Paast Telnopa u MakinopeHna.
Paznoxenue sanementapubix ¢GyHkuuii B psg Teitnopa

Psansr @ypre. Tpuronomerpuueckuii pag Oypee.

Paznoxenue B pan @ypre 21 — nepuoanueckux ¢pynkuuid. Teopema Aupuxie.
Paznoxenue B psg @ypbe 4YETHBIX M HEUETHBIX (PYHKITUH.
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1. Haiitu HeonpeeneHHbIe HHTETPAIBL.

J» sin xdx
$/3+2cosx

Ixzsin4xdx

.[(X —x+1)dx
X' +2x% -

2. [Mone3ysacek dpopmynoit Hetorona-JIeftOHNIA, BEIYUCIUTE OTIPEIeIeHHBIN HHTETPAI.

T

£ cosxdx
Z[ 1+sinx’

3. Haiitn nnomanps Gurypsl orpaHudeHHON TUHUAMHU. ClienaTh 4epTexK.
y?=9x, y=3x.

4. HaiiTi 4acTHbIE IPOU3BO/IHBIE TIEPBOTO U BTOPOTO MOPs/IKA PYHKINU:

5. Haiitu rpaguenT QpyHkmun Z = f (X, y) B Touxe M (X, y)
Z= % M (-12)

X2 +y

6. Uccnenosats pyuknuo Z = f (X, y) Ha SKCTPEMYM.

z=x2+y?—2x—2y+8
7. HaiiTu HeonpeieIeHHbIE HHTETPAIIBL.

J- sin xdx
3/3+2cosx

Ixzsin4xdx

J-(x2 — X +1)dx
x'+2x* -3

8. Ionb3ysce popmysnoit HetoroHa-JIeiOHMIIA, BBIYUCIUTE ONPE/IENICHHbI HHTETPaJl.
s

% cosxdx
! 1+sinx’

9. Haiitn nnomanps Gurypsl orpaHMdeHHON TMHUSAMHA. ClienaTh 4epTek.
y?=9x, y=3x.

10. HaiiT yacTHBIE TPOM3BOAHBIE TIEPBOTO U BTOPOT'O MOPsIKA (PYHKIINH:

z2=X*+y* +7?
11. Haiitu rpaguent Gynkuun Z = f (X, y) B Touke M (X, y)

5
I=—— M(-12
x2 4 y2 (12)

12. Uccnenosath dyHkumo Z = f (X, y) Ha 9KCTPEMYM.

z=x%+y?—2x—2y+8

13. Haiit HeonpeaeACHHBIC HHTETPAIBI.



jarctg\/;dx
X1+ X)
J'xsin Xcosxdx
J- x2dx
x*-81

14. Tlome3ysck ¢popmynoit Herorona-JIeiOHMIIA, BEIYUCIATE ONPEICTICHHBI HHTETPaL.
T

3
J'ctgxdx

4
15. Haiitu rioriaab GUrypsl orpaHudeHHON JIMHUSIMH. ClienaTh 4YepTex.

y=3x*+1, y=3x+7.

16. HaiiT 9acTHBIE TPOM3BOAHBIE IEPBOTO M BTOPOT'O MOPSsIIKA (DYHKIIUH:

2Xy
= Yy
17. Haiitu rpaguent pyukauu Z = f (X, y) B Touke M (X, y)
z=x?-2xy+3y—-1 M(12)
18. Uccnenosars Gpyuxuuo Z = f (X, y) Ha SKCTPEMYM.
Z=2xy —4x -2y

19. HaiiTu HeonpeeIeHHbIE HHTErPaJIbl.

z

sin xdx

Ycos? x

1
_[xarcsm—dx
X

(x+3)
J‘x3’+x2—2xdx

20. Ionb3ysick popmynoit HeroToHa-JIeitOHMIIa, BBIYUCINTD ONpeeIeHHbII HHTerpal.
0 X
J'(x2 +2)e2dx.
-2

21. Haiitu tutomanp GUrypbl orpaHndeHHON THHUSME. CIenaTh 4epTexK.
y =X, y=x".
22. HaiiTi 4acTHBIE IPOU3BOIHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (PYHKIINH:
2X —
Z= y
X+ 2y
23. Haiitu rpamuent Gynkuun Z = f (X, y) B Touke M (X, y)
z=x"+y? M(42)

24. ViccnenoBars Gynkimio Z = f (X, y) Ha JKCTPEMYM.

z=x3+8y% —6xy+1



CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
202_ —202_ yueOHbI TOL
DKk3aMeHaIMOHHBIH Omter Ne 1

110 JUCHUIIIIMHEC MaremMaTuka

st obyuaromuxcs 1 kypca
Hamnpasnenus noxarorosku 09.03.03 Ilpukinagnas ungopmaTtuka

1. YucnoBsie pssibl: OCHOBHBIE OMPEICTICHHUS.

2. Hekotopsie reomeTpudeckue W (PU3NUYECKUE MPHIOKEHUS OIPEIeICHHOTO
WHTErpaja.

3. Haiitu HeonpeeIeHHBIC HHTETPAJIBI.
sin xdx

Ycos? x

3aB. kadenpoii A.M. Koukapos



Bonpochl K KOJLUIOKBHYMY
no aucuunauHe «MartemaTuka»
MaTtpuubl 4 onpeeTuTeH.
[TonsiTue MaTpuubl.
Onepauuy HaJ MaTPULIAMU U UX CBOWCTBA.
OnpenenuTenu, MX CBOMCTBA.
Brrunciienne onpenenurenei.
MuHopb! 1 anredpanyeckue T0MOIHEHUS.
Paznoxxenue onpeaenuTens MaTPULBI IO 3JIEMEHTaM CTPOKH MITU CTOJIONA.
OO6patHas marpula.
Panr maTpuusl.
Teopus cucreM JMHEHHbIX YPABHEHU.
1. CucreMmsl N THHEHHBIX aNTeOpPaNYeCKUX YPaBHEHHI C N HEU3BECTHBIMH.
2. YcioBrue COBMECTHOCTH CHCTEMBI JIMHEHHBIX anreopandeckux ypaBHeHuit (CJIAY).
3. Matpuunas u BexkTopHas 3anuch CJIAY.
4. BBIMYyKIIbII MHOTOYTOJIBHUK HA TUIOCKOCTH M MHOTOTPAHHUK B IIPOCTPAHCTBE.
5. T'eomerpuueckas HHTEpHIpeTaLUs PELICHHs CUCTEM JIMHEWHBIX ypaBHEHUI U Hepa-
BEHCTB.
Mertonnl pemenust CJIAY (matpuunsiit meton, Kpamepa, ['aycca).
7. Tlpumenenue metona XXopaana-I'aycca K BBIYHCICHUSM paHTra MaTPUIIbI U
00paTHOM MaTPHIIBL
8. CucrteMbl M TUHENHHBIX ypaBHeHUH ¢ N HeusBecTHbIMU. Teopema Kponekepa-Ka-
HEJTIN.
9. Cuctembl JIMHEHHBIX OTHOPOJHBIX ypaBHeHUH. DyH/IaMeHTaNbHAs cUCTEMA
peLeHui.
JJieMeHThl BEKTOPHOM aJjredpsnl.
1. Bexkropsl. OCHOBHBIE TOHATHSL.
2. JluHeliHBIE ONepaIiy HaJl BEKTOPaMHU.
3. [IIpoekuus BekTOpa Ha OCh. MOy b BEKTOPA.
4. JlecTBUs HAJ BEKTOPAMHU.
5. CkanspHOe NPOu3BeJCHNE BEKTOPOB.
6
7
8
9

NN E

Sk

JInHeitHas 3aBUCUMOCTb BEKTOPOB, OCHOBHBIE TEOPEMBI.
['eomeTpruecknii cMbIC JIMHEMHONW 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henuneiinble onepanuy Haj BEKTOpaMU 33JaHHBIMU KOOPJAUHATAMHU.
BekTopHOe npon3BeieHnEe BEKTOPOB, CBONWCTBA, IPUMEHEHUE.
10. CmemranHOE TIpOM3BEICHUS BEKTOPOB. CBOMCTBA CMEIIAHHOTO MTPOU3BEICHUSI.
AHaJIMTHYeCKAasl TeOMeTPHs Ha MJIOCKOCTH M B IPOCTPAHCTBE.
1. IIpsmas B mpocTpaHCTBE.
[IpsiMast ¥ IOCKOCTH B IPOCTPAHCTBE.
O61iee ypaBHEeHUE NPSIMOI B MPOCTPAHCTBE.
KaHoHnueckoe ypaBHEHUE NPSAMOH, IPOXOAALIEHN Uepe3 IBE TOUKH.
[Tepexon ot 001Iero ypaBHEHUS! K KAHOHUYECKOMY.
VYron Mexay 1ByMsl IPSIMBIMU, YCIIOBUS MTAPAILIEILHOCTH U MEPIIEHIUKYISIPHOCTH.
VYroa Mexay npsiMoi U TUNIOCKOCTbBIO, YCIIOBHUS AapaUIEIbHOCTH U HePIEeHANKYISIPHOCTH.
IInockocTh, OCHOBHBIE YpaBHEHHUS.
[Tpeobpa3zoBanre KOOPAUHAT HA TUIOCKOCTH.
0. OOmiee ypaBHEHHE TIIOCKOCTH.
11. HenonHble ypaBHEHHUS MJIOCKOCTH, YpaBHEHHE TJIOCKOCTH, MPOXOIALIEH uepe3 oaHy, TpU
TOYKH.
12. HopmMupoBaHHOE ypaBHEHHE INTIOCKOCTH.
13. PaccrostHue OT TOYKH J10 TUIOCKOCTH.
14. Yron Mexay II0CKOCTSIMU, YCIOBUS MapaUIeTbHOCTU U NEPIIEHANKYISIPHOCTH TIOCKO-
CTe.
15. Kpusbie BTOporo nopsiaka. [ 'unepoona, onpesenenne, BIBOJ ypaBHEHHSI, HCCIICIOBAHUE
(dopMBI. ACUMITOTHI TUTIEPOOITBI

HB©OooNoO TR WD



KonTpoabHbIe BONpockl
no gucuumIuee «MaremaTuka»

Teopus npeesioB.

1.

CoNORWN

10

11.
12.

YucnoBble NOCIEA0BATENBHOCTH U IIPEAEIIBI.

CBoiicTBa CXOIAIINXCS ITOCIIEN0BATEILHOCTEH.
[lepeMeHHBIE ¥ TOCTOSIHHBIEC BETMYMHEI.

OyHKIMH U c110cO0bI X 3a7aHus. OCHOBHbIE 3JIEMEHTapHbIE (PYHKIMU U UX Tpa(uKH.
WurepnionmmpoBanue GyHKIUIA.

Ipenen @pynkimu. OCHOBHBIE TEOPEMBI O Mpeeax.
3ameuarelbHbIe IPEIEIbI.

3aj1aua 0 HEeNpepbIBHOM HAYNCIIEHUH ITPOLICHTOB.
Bbeckoneuno mMaiibie 1 6eCKOHEYHO OOMbIIHE (PYHKIHH.
OKBHUBAJICHTHbIE OECKOHEYHO MaJIble (DYHKILIHH.
OnHOCTOPOHHNE MPEIEIBL.

HernpepeiBHOCTS (yHKIMN. Kitaccudukarys Touexk paspbisa.

JMuddepenuuanbHoe ucunciaenne GyHKIui OHOM nepeMeHHOi.

1.

CoNOURWDN

[EEN
o

11.
12.

13.

14.
15.

16

[pownsBoaHast GyHKIMH.

['eomeTpryecKkuii U MEXaHUYECKUI CMBICIL.

OcHOBHBIE TTpaBWiIa ¥ pUeMbl AU hepeHInpOBaHUSL.

Tabnuua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLUH.

[Tpou3BoaHas COXKHOU, 0OpATHO, HESIBHOMU, ITAPAMETPUUYECKH 3aJaHHON (PYHKITUH.
[onstue nuddepeHumnana, reoMeTpUIECKUil CMBICIL.

OcHoBHbIE cBO¥CTBa MU depeHImana.

ITpouzBosHbie U 1uddepeHIaIbl BHICIINX OPSIKOB.

MHBapuaHTHOCTB ()OPMBI IEPBOTO U HEMHBAPUAHTHOCTH (POPMBI BBICIINX U DEPEHIUATIOB.

. OcHOBHBIE TeopeMbl U depeHranbaoro ucuucinenus (Oepma, Poms, Jlarpamnxka,

Komm).

[IpaBuio Jlonurans packpsITHs HEOIIPEAECICHHOCTEN.

®opmyna Teitnopa u ee cBA3b ¢ 3a1a4eld TPUOIMKEHHOTO BBIYUCIICHUS 3HAYCHUN (yHK-
117078

ITpumenenune auddepeHuanbHOr0 HCUUCICHHS K UCCIeA0BaHNI0 (QYHKIIUHN U TOCTpoe-
HUIO TpauKOB.

IIpr3Haku MOHOTOHHOCTH.

DKCTPEMYMBI U MPaBUJIA UX HAXOXKIACHUS.

. BBIHYKJ'IOCTL, BOTHYTOCTB, TOUYKHU neperH6a. AcHMIOTOTHI

HNHTerpanbHoe ncuncjieHue GQyHKIMU OAHOM NepeMEHHOM.

1. TlepBooOpasHas GyHKIMHU U HEOIIPEIEIeHHBI HHTErpaJl.
CBolicTBa HEONPEIEIEHHOTO UHTETpaIa.
WHTerpan oT OCHOBHBIX JI€MEHTapHBIX (PYHKIMI (Tabn1Iia HHTErpaioB).

o

OCHOBHBIE METO/Ibl HHTETPUPOBAHUS (HEMOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA

MEPEeMEHHOMN, UHTETPUPOBAHUE IO YACTSIM).

5. HHrerpupoBaHue panrioHaIbHBIX IpOOEii.

6. WuTerpupoBaHue TPUTOHOMETPHUECKUX ()YHKITHIA.

7. WuTerpupoBaHue HEKOTOPHIX UPPAITMOHAIBHBIX (DYHKIIHH.

8. IlonsATue onmpeneneHHOro MHTErpaa, ero reOMeTpHYECKUI CMBICI.

9. CgoiicTBa OIpeneNeHHOro HHTErpaa.

10. ®opmyna HetoTona-Jleitbnuma. Teopema o cpeanem.

11. Beruucnenue onpeaeaeHHOro HHTeTpaia MeTOJaMi HHTETPUPOBAHUS TI0 YaCTsIM U 3a-
MEHOH NIEPEMEHHOM.

12. HexoTopsble TeoMeTpruiecKre U (PU3NIECKUE TTPHIIOKEHUS OTIPEICTICHHOTO HHTErpa-

na. HecoOGcTBeHHBIE MHTErpalibl, IPU3HAKHA CXOAUMOCTH.



13. IIpubnuxeHHbIE METOIbI BEIYUCIICHUST OMPEICICHHBIX HHTETPAJIOB ((OpMYITHI

Tpamnenu, mnpsIMoyroJbHUKOB, CUMIICOHA), OIIEHKA TOTPEITHOCTH BHIYUCIICHH.

JAnddepenunanbrHoe ucuncieHne GyHKIUUN HECKOJIbKHUX MepPeMEHHbIX.

1.
2.

o 0ok~ w

YacTHble TPOU3BOJHBIE U YaCTHBIE U (HepeHIHABL.

Huddepenumpyemsie pynkunn. Heobxoaumoe u gocrarounoe ycinosue audde-
PEHLIUPYEMOCTH.

[TpousBonHas cnoxHoi ¢pynkuuu. [lonuenii quddepennnan.

[IponsBoaHas 10 HANPaBICHHUIO.

I'paguent. CBA3b NPONU3BOAHON 110 HANIPABJIECHHIO C TPAUEHTOM.

[TponsBoxansle u qudHepeHranbl BEICIIMX MOPSIIKOB, PABEHCTBO CMEIIAHHBIX
npou3BoAHBIX. Hanbonbiiee n HanMeHbIee 3HaueHUS (QYHKITIH.

DKCTPEMyM U YCIOBHBIN IKCTPEMYM (YHKIIUU MHOTHUX ITEPEMEHHBIX.

JuddepeHunanbHbie YpaBHEHH.

1.

abrwd

N o

Juddepennnanbapie ypaBHEHHSI, OCHOBHBIE TOHSTHSI.

Juddepenunanbabie ypaBHEeHHs 1-ro nopsaka.

Juddepennunanbable ypaBHEHHSI BHICIIUX HOPSIIKOB.

JIuneitnble ogHOPOAHBIE AU(PepeHIInanbHble YpaBHEHHS BBICIIUX MOPSAKOB.
CrpykTypa 0o011ero pemeHus JUHEHHOro 0IHOPOJHOIO ypaBHEHUs, popmyia
Octporpaackoro-JInyBus.

JIuneiitnsie HEOHOPOIHBIC MU epeHnnanbabIe ypaBHeHHs |-ro mopsiaka.
Cucrema 0OBIKHOBEHHBIX AM(QepeHInanbHble ypaBHEHHUS 1-T0o nopsaka.

YucaoBble Q)yHKHPIOHaJII)HbIe PHAABI.

1.

No abkowd

YucnoBsle psbl, CXOAUMOCTb U CYMMa.

[elictBus ¢ psaramu.

MeTtoapl nccineoBaHus CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSAOB.

MeToapl uccie oBaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PAOB.
@yHKIMOHAIbHBIE PSAJIbI, 00JaCTh CXOJIUMOCTH.

CreneHHbIe psibl, pa3okeHue QYHKIUMI B CTENIEHHBIE PSIIbL.

Psan Telinopa, nocraroynsle yCIOBHs CXOAUMOCTH psfa Teinopa. Paznoxenue
aIieMeHTapHbIX PpyHKUMH B psia Teitnopa.



KoMmnekT TecTOBBIX 3aJaHuit
no JUcHuILInHe «MaTreMaTHKa»

5 3 2
1. Omnpenenutens TpeThero nopsiaka [—1 2 4| paen
7 3 6
lim X* +5x+4
2. 3gauenne (M) | —————— aBHO
” x> —3x+7) P

3. Tlpu KaKoM 3Ha4YEHHH MapaMeTpa & BEeKTOpHI k(2o -2 m(30,4) 2(-1 2 0) OoynyT
KOMILJTAHAPHBI

1. a = —5
2. a=5
3. a=4
4. @ = —4

4. Eciau CyNIeCTBYIOT KBajJpaTHble MaTpuilbl X W A OJHOTO TOPSJAKA, YAOBJICTBOPSIOIIUC
YCJIOBHIO:

XA =AX=E,
rae, E - eguHMuHas MaTpuiia TOro e caMmoro IMopsijika, yTo M marpuua A4, To Marpuna X
Ha3bIBACTCS K Matpuie A 1 0003Ha4aeTcs
-3 7 8
5. lana matpuna A=| 4 -5 6| Torga cymMMma 3JI€MEHTOB &, +a,, + 38, ATOH MaTpPHIBI
6 4 9
paBHa
1. -9
2. 19
3.1
4. 9
5 3 -8
6. Jlana matpuia A=| 9 —7 6 | Torma cymMma 3JIEMEHTOB PacCIOJIOKEHHBIX HA 21A6HOL
10 3 8

OouazoHanu TON MaTPUIIbl, paBHA

-5
-6
25
6

e



7. Onepanys yMHOXECHHS IBYX MaTpPHI] BBOJUTCS TOJIBKO JUIS ClIydas, KOTa YACIIO
IIEPBOM MaTPHUILILI PABHO YUCILY BTOPOW MAaTpPHULIBI.

8. Ctonbubl (CTPOKM) MATPUIBI HA3BIBAIOTCS JUHEHHO 3aBHCHMBIMH, €CJIA CYHIECTBYET HX

JTUHEHAasT KOMOWHAIMS, paBHas , UMEIoIas HETPUBUAIbHBIE (HE paBHBIC HYIIIO)
pelienus.
3 2
9. Onpenenurens 5 paBeH 0 mpu o=
a_
1) 4
2) 0
3) 1
4) 2

10. MHokecTBO nepBoobpasHbix GyHkuuu f(X) =3/x’ umeer BuxI:

1)3/x¥ +c¢

11./TaHbl BEPIIMHBI TPEYTOJbHIKA! A(O;l); B(6;5); C(12,-1). CocraButs ypaBHeH#e
BBICOTHI TPEYTOJILHAKA, TPOBEACHHOI 13 Bepumabl C .

1) 2x+3y—-34=0;

2) 3X+2y—-34=0;

3) 3x+2y-17=0.

4)2x —3y—34=0

12. Cucrtema TMHEWHBIX aNreOpandyecKuX ypaBHEHH COBMECTHA TOTJa U TOJIBKO TOTI/a,
KOI'ZIa paHr MaTpUIbl CUCTEMBI PaBEH PAHTY MaTpPULbI CUCTEMBI.

13. Ecnu paHr COBMECTHOU CHCTEMBI PABEH YUCIy HEM3BECTHBIX, TO CUCTEMA UMEET
peuieHue.

14. Ecnu paHr COBMECTHOW CHCTEMBbI MEHBIIIE YNCIIA HEU3BECTHBIX, TO CUCTEMA UMEET
pEeLICHUN.

2 0 -4 1
15. Taubl Mmatpuiel A = 01 uB= 1 0 torna A B paBHO ...



-8 2j
2)

8 2)
3)

-7 oj
4)

1 0

16. Eciu (X1, X2, X3) pelleHHe CUCTEMBI JIMHENHBIX alreOpandecKux ypaBHEHHUI
y+ T2+ x3 = 3,
2.’121 + 3.’2?2 + 2.’133 = 7,
3z1 + T2+ I3 =275,
5:171 — T2 — T3z = 3.

TO X;* X3 — Xp*X3+ X X3=
11
2)0
3)-1
4)3

17. 1nst Toro, 4toObl cucTeMa OJJHOPO/IHBIX YPAaBHEHUI UMeIla HEHYJIEBbIE PEILICHUS,

HCO6XOI[I/IMO Hn 10CTAaTO4YHO, YTOOBI paHr c€e MaTpulbl OBbLT MEHBIIIE YHCIIa

18. YpaBHeHue npsMoil mpoxoaut yepes Touky M (2;2;-2) nepneHauKyIsipHO IJIOCKOCTH
7X+7y-z-7=0, umeeT BHI...
X—2 y-2 7+2

1)

77 T 1
2) x+2:y+2:z—2

7 7 -1
3) x+2: y+2:z—2

-7 7 -1
2) x—2:y—2:z+2

77

. CosX

19. 3navenus npezena llmx T 5n, PaBHO
1) 0
2) 05
3) o
4) 2

20. Haumenbiee 3nauenne ¢pyuakmuuu f (X) = gx“ —6x+5 Ha orpeske [-1;2] paBHO

1) 0
2) -15
3) 105

4) -15



21. Haubonsuree 3nauenue Gpyakuun f (X) = % - % x* + 2 Ha otpeske [0;3] paBHO

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

22. IIpousBogHAs YaCTHOTO

7
(4x-1)°
24x+1
(4x -1)*

7
4x -1
i 7
(4x -1)°

1)

2)

3)
4)

23. MHOX€eCTBO — 3TO ...
1) mpou3BOIBHAS COBOKYITHOCTH OOBEKTOB
2) ynopsI0YeHHBIH HaOOp PIEMEHTOB
3) COBOKYIHOCTb YHCEN
4) COBOKYITHOCTB 3JIEMEHTOB, KOTOPBIE MOXKHO TPOHYMEPOBATh

24. VYxaxuTe 4yeTHbIe (DYHKIHH:

1) Y =x?
2) Y = COS(2x)
3) Y = EXP(X)

4) Y = 1+LN(X)
25. IlpousBoaHas GyHKUMU Yy = x + arctgi]% paBHa

N . 1
26. OmpeneneHHbId WHTETPA]I OT HEOTPHIIATEIEHOW (PYHKITUH fﬂ In(1 + x)dx uucneno paseH

2
27. Unrerpan: [ (ﬁ +3 ) dx paBen

2
1. §;+%%®Q+3V§+q

2. XX +x¥+3¥/x+c

3. X+ xJx+x%:

4, X+C.

28. Unterpan: | e ¥ - sin x dx pasen



1

1. —§£3°°sx +c
2. ™+
3. C;

4, cosx+/"x,

29. Unterpan: [ paBen

. ax

xZ+6x+25
1 .

1. Earcsm X+C;

2. larcth—Jr?’ +C;
4 4

3. sinX+cCosx+c;

4. arctg(x+3)+c.

30. ®opmyna j f(x)dx = I f [(p(t)](p'(t)dt HasbIBaeTCs hopMyIIoi

XS

31. Ucnonb3yst MeTOJ] MOACTAHOBKH, OJTYYUM I dX paBHBIM

x3 +1
1. In‘x3 +# +C

2. %In‘x3 +4+C

3. 3|n‘x3+q+c

4. In(x*+1)%+C

32. UnTerpan fol xe *dx paBeH

e—2.
e )
e,

e+1;

A w0 e

e+2.

33. Unrerpan j—:;. i—f paBeH



w

.

U1 N

3.
4.
T

34. Ucnionb3ys dopmyny Herorona-JIeiOuuia, momydunm I (2x +sin2x)dx pasusiM

0
1.«
2. x?
3. 0
4. m+rx°

5

35. Ucnons3ys Gpopmyny Herotona-JleliOHuIIa, MOTYyUnIH I dx paBHBIM
52X —
1. 1 In7
2
2. 2In7
3. 1 +In7
2
4. 2+In7

36. Haiitu oOmmmit narerpan ypasaenus: (x + y + 2)dx + (2x + 2y — 1)dy = 0.
1. c=x+2y+5Inx+y-3;
2. c+Xx+y=5;
3. In(x+y+3)=c;

4. ¢=0.

37. Muddepennmansroe ypasrerne v'2 — (x +v)y¥' + xy = 0 umeer pemenue

1. 2x+y=0;

2
2. (y—%—c](y—cex)zo;
3. x+y®+ce*=0;

4., e*+y+x=0.

38. BriOpaTh pyHKIHIO, KOTOpask YAOBIECTBOPSAET JAAHHOMY YPaBHEHHUIO, IIyTEM €€ MOJACTAHOBKHU



1.y =5x°
2. y=x*
3. y=x
4. y=x

39. Ompenenuth, Kakas TE€OMETPUYECKAas XapaKTEPHCTUKAa OTBEYaeT OOIIeMYy peIIeHUI0
!
muddepenmmansaoro ypasuenus Y = T (X, Y)
1. ceMbsi HHTErpaJIbHBIX KPUBBIX
2. MHTEerpajJbHas KpUBasi, KOTOpas IPOXOJUT Yepe3 3aAaHHYI0 TOUKY
3. noJjie HamnpaBJIeHUH UHTETPAIbHBIX KPUBBIX
4. n3oximHa

40. Ompenenute Bun MU (GEpPCHIMATLHOTO ypaBHEHUS. YpPaBHCHHE  BHJA ny'=1— G

HAa3bIBACTCA YPABHCHUEM

41. Ecmm pag Yo q Uy = Uy +Up + o+ + U, + -,  cxomutTes, TO €ro o0mmii wien U,
CTpeMHTCS K ,To ecTh liM,, 00 Uy = =+
3]’1

42. Tlo npusHaky Jlanambepa JAHHBIA PSI Yo =z



3ajanus ISl KOHTPOJIBLHBIX PadoT

no aucuumiInae MareMaTuka

KourpoabHast padora Nel.

Bapuant 1

1. Haltru sHa4yeHne MaTpu4dHOro Muorouwiexa f(A):

f(z) = -2 4222 -2 4 3, A=(_31 g .

2. Haittn paHr marpuupl IpHBeOeHHEM K CTYNEHYaTOMY BHAY. YKa3aTh
6a3uCHBI! MHHOP.
-2 0 8 1 =5
3 -1 7 2 4
-8 2 -6 -3 -13
1 -3 13 5 17

-2 3 5
3. Berumcoiute onpepesuresis | 7 —1 4.
9 -8 -6

-2 3 5
4. Haiiru marpuny, obparHyio Kk Marpuue | 7 -1 4 ) .
9 -8 -6

5. Pemnth MarpuyHoe ypaBHEHHE (_13 _2) X = (—2 : 5).

Bapuanr 2

1. HafiTu 3Ha4eHHe MaTpU4YHOrO MHOro4weHa f(A):

f@)=a° -3 +20 -2, A= (g f’l)

2. Halitn paHr mMarpuupbl npHBeJeHHEM K CTynmeH4YaToMy BHOY. YKa3aThb
6a3ucHbIt MHHOD.
0 -1 -4 4 -21
3 -1 7 2 4
8 -3 2 7 -8
-2 0 8 1 -5



3 5 4
3. Beruuciuts onpenenurens |—7 -1 8|

2 6 9
3 5 4
4. Halttu marpuuy, obparnyio kK marpune | =7 —1 8
2 6 9

0. Pemurh MaTpu4HOoe ypaBHEeHHe (3 _1) X = ( 1 _2).

KonTtpoabHas paGora Ne2

Bapuant 1

1. HUccnenosars cHCTEMY ypaBHEHHH Ha COBMECTHOCTH M OINPENEJIEHHOCTD,
He pellas ee. YKa3aTh IJiaBHble (DasucHbIE) M CBODOOHBIE IEPEMEHHBIE.

y

3z, — o+ 23+ xT4= -9
—2r1+ X9 — 3+ 44 = -2

4 —I1+ 2 + 9z4 = —13;
-9z, +4x9 — S5z3 + 1lzy =  3;
k—15a:1 + 6z — 923 + 94 = 21.

2. Pemmnth cucremy ypaBHeHuft Merogom I'aycca. Ykaszare obiee u ogHo
4acTHOE PeIIeHUs.

Ty — 2Ty — T3+ 3rg = 5
4z, + To + 23+ 214 = 13;
71 + 4x9 + 323 + T4 = 21;
2z, + 519 + 3x3 — 44 = 3.



Bapuanrt 2

1. UccnenoBarh cucTeMy ypaBHEHUI HA COBMECTHOCTb M OMpPENeI€HHOCTh,
He pemas ee. YKa3aTh riaBHble (6a3ucHbIE) 1 CBOOONHBIE IEPEMEHHEIE.

( 2r) — To+ 3r3+ dxT4 = -3;
—2x; + 3x9 - x4= 8
{ Txy =329+ 223+ 4z4= 0
—r — 229+ 4x3+ Try = —14;
L—Q:v] —2x9 + 1123 + 1824 = —23.

2. Pemnth cucremy ypasuenuit meronoMm I'aycca. Ykasath obmee u omHO
4aCTHO€ pEelIEHNA.

3z) + 2z9 — x3+ 24 = —3;
—T1 — 37> + 214
T —4z3+ z4= 0
Ty — To+3x3+3xy = 6.

I
i
=

3. Pemuth cucreMy ¢ nomompio obparHoit MaTpuusl u no popmysiam Kpa-
Mepa.

T1 + 279 — 313 —3;
—2x1 + 629 + 923 = —11;
-4z, — 3x0 + 813 = —2.
4. PemuTh ONHOPOOHYIO CHCTEMY ypaBHeHHH. YKasarh obuiee peuieHue u
dbyHoamMeHTaIbHYIO CHCTEMY pelIeHHH.
2z1 + 6z9 — 213 — 4x4 = 0;
—0x1 — 2z9 — T3+ ox4 = 0;
-4z, + 14z5 — 83 — 224 = 0
—x; + 10z9 — 523 — 34 = 0.

3. Pemnthb cucreMy ¢ momompio 00paTHoit MaTpuns! u no popmynam Kpa-
Mepa.
=3y + 4z + z3 =17,

21+ x2— z3= 0;
—2z1 + 3x2 + 523 = 8;

4. PemmnTh ODHOPOOHYIO CHUCTEMY ypaBHeHHH. YKa3aTh oOlnee pelreHne u

dbyHIaMEHTAJIBHY IO CHCTEMY pelleHuH.
(

T1 + 9Ty — 3x3 — 214 = 0;
-2z, + xz3+4x4 = 0;
T, — 3x2 + 523 + 214 = 0

{ 9z — T2+ 6x3 — 224 = 0.




KonTpojgnHasi padora Ne3

Bapuaur 1

1.

2.

3.

4.

9.

B napannenorpamme ABCD: 0 — To4ka nepeceyeHus guaroHasieif.
Haittu z, ecomm

1) AB =z -CD;
2) AC =z - AQ;
3) OB =z - BD;
4) OC =z -CD.

Pa3s103uTh BeKTOp ¢ = (9;4) 1o BekTopam @ u b, ect @ = (1;2) u
b=2i~—3j.

Haiitu Bextop_d, 3Has, uTO dla dlb roe a=(23;-1),
b=(1;,-23)ud- (20 —j+k)=—6.

Hajfitu muiomans napaJiiesorpaMma, MHOCTPOGHHOTO Ha BEKTOpax
a=3p+qub=p-2grnelp|=4,ad =1, (9= 7.

Hana nupamuna c sepumHamu A;(7;2;4), Ax(7;-1;
A4(—4;2;1). Hatiru:

a) yron Mexny pebpamu A1 Az u A; Ay;

6) o6beM mUpaMUIbI;

B) JJIMHY BBICOTHI, ONyIeHHO! Ha rpanb A; Az Az.

Bapwuant 2

1.

2.

5.

Han napasnnenorpamm ABCD. okasars, yto OA + OC = 0B + 0D,
rne O — Npou3BOJIbHAS TOYKA TPOCTPAHCTBA.

Paguyc-BexkTop To4ku M cocrasisaer ¢ ocbio Ox yros 45°, ¢ ocsio Oy —
60°. Ero nymuna |7| = 6. HaiiTu koopausaTs! Touku M, 3Has, YTO TPETh:A
KOOpOHHAaTa OTpHUaTe/IbHaA.

. HaiiTi equHNYHBIA BEKTOp, IepIeH UKy IAPHLIH BexTopam @ = 2i+j+k

ub=(1;1;2).

Haittu nnomanp rpeyrosnsuuka ABC, B kotopom A(2;1;0), B(—2;4;1),
C(-3;-8;4).

Hana nupamupa c sepumuamu A;(1;3;6), A2(2;2;1), As(-1;0;1),
A4(—4;6; —3). Haiitn:

a) KocuHyC yria mexny pebpamu A; A u A; Ag;

6) obbem nupaMuIbL;

B) [JIMHY BBICOTHI, ONYIIEHHOH Ha rpaHp A3 A2A;.



KourpoabHast padora No4

Bapuant 1

Hatimu npedeawi:

3 2
. +z°—-3r+1 2 lim z+1ﬂ2‘
e R T 23 vz -2 - 1

3. lim B2 —Sinz 4. lim (M)w
r—=oo\L — 3

z—0 T-sin“zx

5. Ina pauno#t pyukuuu f(z) Tpebyercs:
a) HA#TH TOYKM pa3pbIBa;
6) HatiTu ckayok ysKuuM B Kaxa0#t TOUKe pa3phiBa;

B) CHEJIaTh YEepTex.

0, T < -7
f(z)=<sinz, —-7<x<0
T, z 2 0.

BapuanTr 2

Hailmu npedeaw:
3
: z° +8 2 1 3@2
S zl—l+n12;n3—m2—8m—4' 292 1— 32

. tgr —sing (1= g2\ %
b gt « i (375)"

z—0 T

5. Hnsa manno#t ¢yuxkuun f(z) Tpebyercs:
a) HallTM TOYKHM Pa3phIBa;
6) HaltTh cka4oKk PYHKIMM B KAXKJOH TOYKE Pa3phIBA;

B) CIeJIaTh YepTex.
z+1, z<0
fl@y=<(z+1)?% 0<zg2
-z+4, z>2



KoHTpoabHast padora NS
Bapuanr 1

1. Halitu nponsBogHyoo dyHKUHI

VT

z+2

y = arctg® In

2. Haittu npoussonnyio byskuun y = (/z)2rcsin s,

3. Haittu nponssonnyo y'(z) HeaBHOH dyHKIMH

23
sin(z — 2y) + v = Tz.

t

4. Haittu %, eciuz =e t-cost, y = et - cost.

5. Haiitu npenen, ucnonb3ysa npasuio Jlonurass
2

) T
lim —.
r—+00 €
6. IIposecTu nosHoe uccaenosanue byuxmmu f(z) = 2 + —12- H [IOCTPOUTH
T
ee rpaduk.
BapuanTt 2

1. HaiiTu npousBonuyo pyHKIMH

y= 5\/31114(m ; 3).

2. HaiiTm npousBonnyo GyHKIMH y = T8 7T

3. Haiiru nponssoanyio y'(z) nesasHolt pyHKIHM
)

eV + = = cos 3z.
T

4. Haiitu %g, ecsim £ = cost +sint, y =sint — ¢ - cost.

5. Haittn npenen, ucnons3syst npasusio Jlonurans
tg 3z
lim -
z—+5 tgT

3
6. IIposecTn mosiHoe uccaenosauue byskmuu f(z) = Eg’”—‘l U MIOCTPOHUTH
ee rpad UK.



KouTpoabHast padora Ne6

BapwauTt 1

Hatimu unmezpaasi:

T dx
= /(5 (5 - 32%)7
2 + 5
'fma—:z2+2:n—2dm
dz
2c0s° T + 3sin’ z

Bapuant 2

Hatimu unmezpaani:

1/ mzd:c

(3z% — 4) da
> f (z+7)(z* -2z +1)

5. / tgt 22 d
Bapuaur 3

Halimu unmezpaawi:

9z° + 1

e -1
3. fa: +4$d:r

9. fsm 2z dz

Bapuanr 4

Hatimu unwmezpaawi:

1. / \T/Sin2x+1cos2zdx

3‘] (z? —2:::) dz

z° + 62° + 9z
2 /2+cosm

2. f{a:3+5x)1nxda:

4[ dz
1+;2:1:+1

6. f z arcsin 2z dz

2.]’7—4:,5—%9;

/ (8 —z)dz
Va2 +4z +8

6. /arctg \/%da:

2. /(82:-—'1) -sin 2z dz
4.[@@

6. [ arccos(3 — ) dz

f(m2—4a:}-log3:rdx
f (4z — 1) dz
VI +2z+5
6. f(a:+2 )arctgz dz




KouTpoanHast padora Ne7

Bapuanr 1

1. Beraucaurh uHTErpasIb:
V3

a) f 22 . 3/(3 - 29)2 du;
1ln2

0 | Gt

0
1
T
B —4—dz.
) ..[ cos’ T

2. BeruncauTts HecoGCTBEHHbIE HHTErpaJibl HJIH YCTAaHOBHTb HX DaCXOIH-

3. Boruucanth nuomanes GUrypsl, orpaHideHHON JIHHAAMHU:
a)y=2’,y=zt,z=-2,z=1,
6)r=3-2cosp, T = %

4. BbIMMCJIMTD OJIMHY OyT'¥ KPHUBOik:
x = 2(r - cost — cos 2t),

3y, = 2(2sint — sin 2t),
6)y=1-Insintrorz=000z= %

0<t< T

5. a) Halitu ob6beM Tesa, OrpaHMYEHHOr0 MOBEPXHOCTAMM 2 = x2 + 5y?,
z =9.
6) Halttu o6bem mapoBoro cermMeHTa BoicOTO# 3, OTCEYEHHOro @ mapa
panuyca 6.



BapuaHT 2

1.

-

Berauciintse HHTEerpaJibi:

mw
a) f\/sin:r—sin3:.-:d:c;

6) [ z2-(2x —1)%dx;

Mlﬂg__, A (L}

3
B) [(z —3)e *dx.
/

Boiuncsinth HECOOCTBEHHBIE WHTErpaJibl UJIM YCTAHOBUTh MX PACXOIM-

¥ [ T
2
6) 1[ af-’j—ﬁ
Beruncauts mwiiomans Urypbi, OrpaHi4YeHHON JTuHuAMHA:
a)y=(z—-5)-1—-x2),y=4,z=1;
6) {; S IR =535,

BeruncoinTe nyIMHY nyru KpuBOii:

a)z =Incosy, 0 <y < %;

6) r=3-(1+siny), —%g(pgo.

a) Borunmcaute ob6bem Tesla, OrPaHMYEHHOTO NoBepxHocTaMHM z = 0,
2y, 22

z2=1, = + + = =1,

’ 16 9 4
6) Hailit o6beM Tesia, 00pa3soBaHHOIO NIPH BpaleHHH BOXpyr ocu Ox
burypsl, orpasuydeHHo# simanamu 2xr —y —2 =0,y =0, z = 3.



PacuyerHo-rpajguyeckue padboTnl

CEMECTP 1
BAPUAHT 1
3apanne Ne 1. Haiitu npousBenenne Mmatpuil AB:
) 1 0 1 1 2 2 5) -2 0 1
Va=l2 -1 3| B=|2 1 -1 A_(1—132j]8_ 1 3 1
o 2 -1 5 _o2 1 2012 2 —2-1
3 1 0

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

1 2
2 1

3apanmne Ne 3. Beluncnuth onpeneauTenb:

NN =

3 -3 —2 _5
2 5 4 6
|4 = 5 5 8 7
4 4 5 0

3aganue Ne 4. Pemmuth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHO MmaTpuipl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

2x, +5x, —3x; =4,

4x, —3x, +2x; =9,
5x, + 6x, —2x; =18;

3aganne Ne S. Halitn kocHHYyC yriia MEKIy BEKTOpaMHu AB x AC:
A(O, —3, 6), B(—12, -3, —3), C(—9, -3, —6).
3aganue Ne 6. BbI4uCIIUTH [UIOIIA/Ib TApaJLIeTIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d u b:
a=3p+q, b=p—2q; |p|=4, |[q|=1 (p"q)=x/4.
3aganue Ne 7. KomruiaHapHsl 1 BEKTOpsI A , buc?
a={3, 2, 1}, b={2, 3, 4}, c={3, 1, —1}.
3aganue Ne 8. Haiftu paccrossHme OT TOYKH M o MO IUIOCKOCTH, TMPOXOJSIIEH 4Yepe3 TOUKH
M,, M,, M,:
I\/Il(—l, 2, —3), M, (4, —1, O), M,(2, 1, —2), M, (1, —6, —5).
3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMON:

X—3y+2z+2=0, X+3y+z+14=0.

3aganue Ne 10. Beraucnuth npenensl QyHKIAN.

a) . V1+r2x -3, 6) jim & —2x =D (x+1)
lim——————; m 2 >
X—>4 /X —2 X—>—1 X* +4x° —5

3ananne Ne 11. [Tons3ysch TabnuIe MPON3BOAHBIX, HAUTH MTPOU3BOIHBIE CIICTYIOIINX (HYHKITHIA:

y =In®(x* =2Inx)

BAPUAHT 2



3apanne Ne 1. Haiitu npousBenenne matpuil AB:

12 0
2) 1 -3 2 2.5 6 6) 20-13 0-24
A=(3 —4 1 B=|1 2 5 A= 810 5 1 B = 3 1 7

2 -5 3 1 3 2 4 31

3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOA:

4 -8 -5
A=l_4 7 1
-3 5 1

3ananne Ne 3. BoIunuciuTh onpeneauTenb:

3 2 2 2

‘A‘_g -8 5 10
"Is -8 5 8
6 -5 4 7

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOM marpuubl; 0) mo ¢dopmynam
Kpawmepa; B) metonom ["aycca:

4X, +2X, +3X, =2
2X, +8x, —x, =8
99X, + X, +8x, =0

3apanme Ne 5. Halitu KocuHyc yria Mexay BEKTOpaMu AB x« AC:
A(3, 3, —1), B(5 5 —2), C(4, 1, 1).
3amanue Ne 6. BoIUnCIUTH IJI0IIA/b TAPAIIIETOrPaMMa, MOCTPOEHHOTO Ha BEKTOpax d | b:
a=p—3q, b=p+2q; |p|=1/5, |[q/=1 (p"q)=~z/2.
3aganue Ne 7. KomriaHapHsl i BEKTOpsI A , buc?
a={1 5 2}, b={-1 1, -1}, c={1, 1, 1}.
3aganume Ne 8. Haiftu paccrosiHue OT TOYKH M o MO IUIOCKOCTH, TMPOXOJSIIEH 4Yepe3 TOUKH
M;, M;, My:
M,(-3, -1, 1), M,(-9, 1, -2), M, (3 -5 4), M,(-7, 0, -1).

3aganue Ne 9. Hanmcats KaHOHWYECKHE ypaBHEHUS MPSMOIA:
X—2y+z2—4=0, 2Xx+2y—z—-8=0.
3aganue Ne 10. Beraucnuth npenensl GyHKIAN.

. J1-x-3. - (x*+3x+2)°
a) lim =" —; 6) lim—~—~
x>-8 24 3/x x>1yx® +2x°—x—-2

3aganue Ne 11. [Tonb3ysacek Tabnuiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICAYIOMUX (YHKITHIMA:

y =Inlog, sinx

BAPUAHT 3
3ananne Ne 1. Haiitu npousBenenne matpui] AB:
3 5 7 1 2 4 5 0 6 -1
Ya=|2 -1 0| B=| 2 3 -2 O a=|1 2 -1|B=|2

4 3 2 -1 0 1 3 5 8 -1



3ananne Ne 2. Haiitn MaTpuiry, oOpaTHYIO JaHHOM:

3 2 2
A=l 3
5 3 4

3ananne Ne 3. BoIuuciuth onpeneauTenb:
3 -5 2 -4

3 4 -5 3

5 7 -7 5

8 - 5 6

4 =|

3aganue Ne 4. Pemmth cucreMy ypaBHEHHH MeTOmoOM: a) oOpaTHO# MaTpuipl; 0) mo dopmynam
Kpamepa; B) meTogom ["aycca:

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

X, +X, +X, +2=0

3aganue Ne S. Haiitu KocuHyC yria MeXIy BEKTOpaMu AB 1 AC:

A(-1, 2, -3), B(3 4, —6), C(1, 1, -1).

3amanmne Ne 6. BbI4uCIUTH IJI0IIAIb MTAPAIIIEIOrPaMMa, MOCTPOSHHOTO Ha BeKTOpax d H b

a=3p-2q, b=p+5q; |p|=4, |a|=1/2, (p"q)=>57/6.
3aganue Ne 7. KomriaHapHbl i BEKTOpsI A , buc?

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

Jananme Ne 8. Haiitu paccrosmme or touxn M, 10 IJIOCKOCTH, TMPOXOJSAIICH depe3 TOYKHU
0

M,, M,, M,:

Ml(l, —1, 1), M, (—2, O, 3), M, (2, 1, —1), M, (—2, 4, 2).
3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:

X+y+z2-2=0, x—-y-2z+2=0.
3aganue Ne 10. Berarcnuts mipenensl GyHKIAHN.

_ 2 _ 2
a)“nl]—; 6) “mw

¥2 —1 x>-3 x° +4x% +3x

3aganue Ne 11. [lonb3ysice Tabnuneit Nponu3BOIHBIX, HAWTH IPOU3BOIHBIE CAEAYIOMINX (QYHKIMHA
y =sin* cos(zx — 3)

BAPUAHT 4
3apanme Ne 1. Haiitu npousBenenue Mmatpun AB:
2 3 1 5 3 -1 . 1 5
a) A=|1 -3 0 B=|0 6 7 )A:(—l 0 -3 4)B: 2 -2
4 7 1 4 1 2 -1 4
3 -5

3ananne Ne 2. Haiitn MaTpuiry, oOpaTHYIO JaHHOM:



2
A=y
3

3apanne Ne 3. BEIYUCIATE ONIPEIeTUTEIb:

7 6 3 7
‘A‘:B 5 7 2
5 4 3 5
5 6 5 4

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOH marpuusbl; 0) mo ¢dopMmynam
Kpamepa; B) meTomgom ['aycca:

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

3aganue Ne S. Haiitu KocuHyC yriia MeXIy BEKTOpaMHu ﬁ u A—C :
A(—4, —2, O), B(—l, —2, 4), C(3, —2, 1).
3amanune Ne 6. BbIYHCIUTH IJIOIIA/b TAPAIIIETOrPaMMa, MOCTPOEHHOTO Ha BEKTOpax d H b:
a=p—-29, b=2p+q; |p|=2, |g|=3, (p"q)=37/4.
3aganue Ne 7. KomriaHapHbl i BEKTOpSI A , buc?
a={3, 3, 1}, bz{l, —2, 1}, Cz{l, 1, 1}.
3apanme Ne 8. Hailtu paccTosstHue OT TOYKH M o HAO IUIOCKOCTH, MPOXOJAIIEH dYepe3 TOYKU
M;, M,, Mg
M, (1, 2, 0), M, (1, -1, 2), M,(0, 1, —-1), M (2, -1, 4).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
2X+3y+z+6=0, x—3y—2z+3=0.
3aganue Ne 10. Berancnauts npenensl QyHKINH.

3
2 "m\/x+13—2\/x+1; 6 fim @+0)° — (L+3x)

X—3 x2 _9 x——-0 x+x5

3aganue Ne 11. [Tone3yscek Tabnuiiell MPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CIICTYIONUX ()yHKITHIA:

_IgeBX

X
y=——
J3-x?
BAPUAHT 5

3aganue Ne 1. Haiitu nponsBenenune marpur AB:

> 8 —4 Loz 7-12 5 _;i(lj

A)a-|6 9 -5| B=|3 -1 4 6)A=( - ]B=_
4 1 3 e 1 o 30 -14 5 0-2
21 4

3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOA:

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



3ananne Ne 3. BEIYuCIATE ONIpeIeTUTENb:

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

-4 8 -8 -3

|4 =

3aganue Ne 4. Pemuth cucreMy ypaBHEHHH METOJIOM: a) oOpaTHO MaTpulpl; 0) mo ¢opmynam
Kpamepa; B) meTomgom ['aycca:

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

Sananme Ne 5. Haiirn xocnye yraa vy sexropavin AB 1 AC
A(5, 3, -1), B(5 2 0), C(6 4, -1)

3aganue Ne 6. BLIUHCIUTD [UIOMAb MApAIEorpaMMa, IOCTPOSHHOTO Ha BekTopax A u D
a=p+3q, b=p-2q; |p|=2, |q|=3, (pAq):yz/B.

3aganue Ne 7. KomriaHapHbl i BEKTOpsI A , buc?

a={3, 1, -1}, b={-2 -1, 0}, c={5 2, -—1}.
3aganume Ne 8. Haiftu paccrosiHue OT TOYKH MO JI0 TIJIOCKOCTH, MPOXOASIIEH uepe3 TOUKH
M,, M,, M,:

M,(1, 0, 2), M,(1 2, -1), M, (2, -2, 1), My(-5 -9, 1).

3aganue Ne 9. HanncaTe KaHOHWYECKHE ypaBHEHUS MPSAMOIA:
3X+y—-z2-6=0, 3x—-y+2z=0.
3aganue Ne 10. Berauciauts npenensl QyHKINHA.

. 3Yx—-6+2 . x*=3x-2
a) lim———=; 6) lim=———
x>-2  x° +8 x>1 x°—x—-2

3aganue Ne 11. [lonb3ysice Tabnuueil Npon3BOIHBIX, HAUTH IPOU3BOIHBIE CIAETYIOUINX (PYHKIHUMA:
5 .
y =7 sin%x

BAPHUAHT 6

3aganue Ne 1. Haiitu nponsBenenune marpur AB:

1 3 1 7 -1 1 20

Y a=l2 1 o B=[4 8 3 6)A=(51O3)B=1_4
1 -1 2 5 2 1 31

0 -1

3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOM:

2 50
A=13 0 7
01 5

3apnanne Ne 3. BEI9uCIUTh ONIpeIeTUTEIb:



3 -5 -2 2
4 7 4 4
M=l 9 3 7
2 -6 -3 2

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOH marpuubl; 0) mo ¢dopMmynam
Kpamepa; B) meTomgom ['aycca:

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

3aganue Ne 5. Haiit KocuHYyC yriia MeXIy BEKTOpaMu AB u AC:
A(—3, —7, —5) , B (O, —1, —2), C (2, 3, O).
3amanune Ne 6. BbIUncCIUTh IJI0IIAb TAPAIIIETIOrPaMMa, MOCTPOSHHOTO Ha BeKTOpax d H b:

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

3aganue Ne 7. KomriaHapHbl i BEKTOpsI A , buc?

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

3aganume Ne 8. Haiftu paccrosiHue OT TOYKH Mo JI0 TIJIOCKOCTH, MPOXOASIIEH uepe3 TOUKH

M,, M,, M,
M(L 2 -3), M,(1 0, 1), My(-2, -1 6), My(3, -2 -9).

3aganue Ne 9. HanncaTe KaHOHWYECKHE ypaBHEHUS MPSAMOIA:
X+5y+2z2+11=0, X—y—z—-1=0.

3aganue Ne 10. Berarcnuts mipenensl GyHKIAHN.

. ‘{/;—2_ . x*—3x+2
a) lim X 6) lim———
X—)lG\/;_4 -1 x° —x _x_+1

3aganue Ne 11. [Tonb3yscek Tabnuiiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICAYIONUX (YHKITHIA:

y =c0s2* + 4

BAPUAHT 7

3aganue Ne 1. Haiitu nponsBenenune marpur AB:

1 -2 6 1 1 2 0 -3 1 3
A A=|3 -4 0| B=|3 0 -_a4 6) A=| 2 1 5 |B=|-2
o 9 -1 6 -1 8 -4 0 -2 2

3apanne Ne 2. Haiitn MmaTpuiry, oOpaTHYIO JaHHOM:

2 —1 0
A=l _3 1
2 0 -1

3ananne Ne 3. BEIYuCIATE ONIpEeIeTUTEIb:



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

|4 =

3aganue Ne 4. Pemuth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHO# MmaTpuipl; 0) mo dopmynam
Kpamepa; B) meTogom ["aycca:

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

3aganue Ne S. Haiitu kocuHyC yria MeX1y BEKTOpaMu AB 1 AC:
A(2, —4, 6), B(O, —2, 4), C(6, —8, 10).
3amanmne Ne 6. BbIUnCIHTH IJIOIIAIb TAPAIIIETIOrPaMMa, MOCTPOSHHOTO Ha BeKTOpax d H b:
a=4p+q, b=p-q; |p|=7, |a|=2, (p"q)=7r/4.
3aganue Ne 7. KomriaHapHbl i BEKTOpPSI A , buc?
a={3, 2, 1}, b ={1, —3, —7}, Cz{l, 2, 3}.
3apanme Ne 8. Hailtu paccTosstHuE OT TOYKH M o HAO IUIOCKOCTH, TNPOXOJSIICH 9Yepe3 TOYKH
M;, M;, My
M,(3, 10, -1), M,(=2, 3, -5), M,(-6, 0, -3), M,(-6, 7, -10).

3aganue Ne 9. HanncaTe KaHOHWYECKHE ypaBHEHUS MPSAMOIA:
3X+4y—-2z2+1=0, 2x—4y+3z+4=0.

3aganue Ne 10. Berauciauts npenensl QyHKINHA.

. A942x -5 _ x*+4x* +5x+2
a) lim————=; 6) lim -
-8 3[x_2 x>l x"-3x—-2

3aganue Ne 11. [lone3yscek Tabnuiel IpON3BOIHBIX, HAUTH MPOU3BOTHBIC CIISAYIONTUX (yHKITHIA:

y =2In(Inx) —2In2x

BAPUAHT 8
3aganue Ne 1. Haiitu nponsBenenune marpur AB:
3 -4 5 0 4 7 -13 0
A a_lo 3 1| B2l3 -6 1 6)A:(5—133]B: -21 1
3 _5 _1 5 -1 0 2 0 —-14 3 0-2
4 1 2

3apanne Ne 2. Haiitn MmaTpuiry, oOpaTHYIO JaHHOM:

100 200 300
(0] 100 200
0 0 100

3ananne Ne 3. BEIYuCIATE ONIpEeIeTUTEIb:

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

|4 =



3ananne Ne 4. PemuTh cUCTEMy ypaBHCHHMHA METOIIOM: a) OOpaTHOW MaTpuIiel; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:

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

3aganue Ne S. Haiitu kocuHyC yria MeXIy BEKTOpaMHu ﬁ 5 A—C :
A(O, 1, —2), B(3, 1, 2), C(4, 1, 1).
3aganue Ne 6. BbIYuCITHTH [UIOIIA/b MApaIeIorpaMMa, IIOCTPOSHHOTO Ha BEKTOpax d u b:
a=p—-4q, b=3p+q; |p|=1 |q|=2, (p"q)=~/6.
3aganue Ne 7. KomriaHapHbl Jd BEKTOpSI A , buc?
a={4, 3, 1}, b={6, 7, 4}, c={2, 0, -—1}.
3apanme Ne 8. Hailtu paccTosstHue OT TOYKH M o HAO IUIOCKOCTH, TNPOXOJSIICH 9Yepe3 TOYKH
M,, M,, M;:
Ml(—l, 2, 4), M, (—1, —2, —4), M3(3, 0, —1), M, (—2, 3, 5).

3apanme Ne 9. HanncaTh KaHOHUYECKUE YPABHEHUS MPSIMOIA:

5+y—3z+4=0, xXx—y+2z+2=0.

3aganue Ne 10. Berancnauts npenensl GyHKINHA.

VI-2x+x% —(1+x) 5> +56° +80+4
x )

0) lim

a) lim ~ ~
x>-2 8 +36%-4

x—0
3aganue Ne 11. [Tonb3yscek Tabnuiiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICAYIONUX (YHKITHIMA:

_Intgx
e1—2)(

BAPUAHT 9
3aganue Ne 1. Haiitu npoussenenue marpui AB:

2 5 7 1.0 2 0 -2 1 _2
Da_le 3 4| B=|1 4 3
5 -2 -3 0 5 8 5 0 -3 -3

3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOM:

3 5 7
A=

1 2 3

1 3 5

3apnanne Ne 3. Boluncinuth onpeneauTenb:

2 5 1 2

-3 7 -1 4
e 5 -9 2 7
4 -6 1 2

3ananne Ne 4. PemuTh cUCTEMy ypaBHCHHMHA METOIIOM: a) OOpaTHOW MaTpuiel; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:

X, +3X, —2X; =5

X, +9X, —4x; =—1

—2X, +6X, —3X; =6



3aganne Ne S. Haiitn kocuHyC yria MeXIy BEKTOpaMu AB x AC:
A(3, 3, —-1), B(1L 5 —2), C(4 1, 1).

3aganne Ne 6. BbIunc/IUTD [UIOMAb NapaLIEIorpaMMa, IOCTPOSHHOTO Ha Bektopax A u 0
a=p+4q, b=2p—q; |p|=7, |a|=2, (p"q)=7=/3.

3amanune Ne 7. KoMruianapHsl JId BEKTOPhI A, b uC?

a={3, 7, 2}, b={-2, 0, -1}, c={2, 2, 1},

3apanne Ne 8. Haiftm paccTossHHE OT TOYKH MO JI0 TIOCKOCTH, TPOXOJSIIEeH uepe3 TOUKH
M,, M,, M,

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

3aganue Ne 9. HanncaTe kaHOHHYECKHE ypaBHEHUS MPSAMOIA:
X—y—z—2=0, X—2y+z+4=0.
3aganue Ne 10. Beraucnauts npenensl GyHKINHA.

V8+3x+x* -2 . x°=3x-2
. ; im———

a) lim >

x—0 X+ x x>-1 x4 x

3aganue Ne 11. [Tonb3yscek Tabnuiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CIICAYIONUX (YHKITHIMA:

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

BAPUAHT 10
3aganue Ne 1. Haiitu npoussenenue marpui AB:
2) 2 7 3 -7 0 4 5) 24(1)
A=|3 9 4| B=| 8 3 5 A=(7 2 0 -1)B=| _
1 5 3 1 -1 O 1 -3
0 -1

3aganue Ne 2. Haiitu matpuity, oOpaTHyIO JaHHOM:

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

3apnanne Ne 3. Boluncinuth onpeneauTenb:

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

3aganue Ne 4. Pemuth cucreMy ypaBHEHHH METOIOM: a) oOpaTHOM MaTpuipl; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:

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

3apanne Ne 5. Haiitn KocuHyC yTiia MeX Iy BEKTOpaMHu AB u AC:
A1, —2, 3), B(O, —1, 2), C(3, —4, 5).

3aganue Ne 6. BbIYHCIHTH IUIOIIAIE TApAJUIETIOrpaMMa, IIOCTPOSHHOTO Ha BEKTOpax d u b:



a=p+2q, b=3p—q; |p|=1 |a|=2, (p"q)=~/6.
3aganue Ne 7. KoMIumaHapHbI I BEKTOPEL A, buco

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

3ananne Ne 8. Haiftu paccTostHue OT TOUYKH MO JI0 TUIOCKOCTH, MPOXOJAIICH uepe3 TOUKH

M;, M,, M,
M,(=3, 4, —-7), M,(L 5 —4), M,(-5, -2, 0), My(-12, 7, -1).

3aganue Ne 9. Hanmcats KaHOHWYECKHE ypaBHEHUS MPSMOIA:
2X+y+z—2=0, 2Xx—y—3z+6=0.

3aganue Ne 10. Berancnauts npenensl GyHKINHA.

3 _3 _ 2 . 1\2
Y27 +x-327 X 6 lim (2x% —x-1)

x>l x2 4 2x3 —x—2

a) lim 7
x>0 x+23/x

3aganue Ne 11. [Tonb3ysich Tabnuiei MpoM3BOIHBIX, HAWTH MPOU3BOJIHBIE CIEIYIOUICH (QYHKIIUH

€0S X~/Sin X

y=¢
CEMECTP 2
BAPUAHT 1
3aganue 1. Haiitu HeonpeeaeHHbIE HHTETPATIBL.
sin? X .: dx
a)I e X sin2xdx: 6) jarctgﬁdx; B)J. g
X"+

3aganme 2. [Toms3ysice popmynoit HeroToHa-JIeliOHNIIA, BRIYUCIATE ONPEACIICHHBI HHTETPal.
0
J'(xz — 4)cos3xdx.
-2

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

3ananue 4. Haiiti 9acTHBIE TPON3BOJHBIE TIEPBOTO U BTOPOTO MOPS/IKA (QYHKIINH:
z=x’

3apanme 5. Haiitu rpajuent pynxiun Z = f (X, y) B Touke M (X, y)

z=xy—2x?+4y—5, M(2;3)
3ananne 6. Vccnenosats Gyuxumio Z = | (X, y) Ha OKCTPEMYM.
z=6y—3y? —2x> —8x—6

BAPHUAHT 2

3ananme 1. Halitu HeonpeieneHHbIe UHTETPAbI.
2x%> —3x+1
o [2CS 3Ky,

xdx « N

3anganue 2. [Tonap3ysach Gopmynoii HetoroHa-JIeiiOHMITa, BEIYUCITATE OTIPEACIICHHBI HHTETPAIT.

1

J4arctgx— X

1+x? dx

0

3aganue 3. Haiitu tutomans Gurypsl orpanndeHHON THHUSAMHA. CIenaTh YepTeK.



y=4-x%, y=x2-2x
3ananue 4. HaiiTn 9acTHBIC TPOU3BOIHBIC TIEPBOTO U BTOPOTO TOPSAKA (PYHKITHH:

1

YA
arctg Y
X

3ananue 5. Haiitu rpaguent Gpyaxiuu Z = f (X, y) B Touke M (X, y)
“=xy, M(42)
3ananue 6. Uccnenosars pynkiuo Z = f (X, y) Ha SKCTPEMYM.

z=y/x—y®—x+6y

BAPUAHT 3

3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPATIbL.

xdx (3x —7)dx
—_— 6) | x3*dx;
a)J.,/l_XB )-[ B)J.x3+4x2+4x+16

3aganmue 2. [Toms3ysce popmynoit HeroroHa-JIeliOHNIIA, BRIYACIAT ONpPEACICHHBIN HHTETPa.

0
J'(xz +4x + 3)cosxadx.
-1

3amanue 3. Haiitu ruomans Gurypsl orpaHuueHHON JIMHUAME. ClienaTh 4epTex.
y=2x-x*+3, y=x?-4x+3.

3ananue 4. HaiiTi 4acTHbIE IPOU3BO/IHBIE TIEPBOTO U BTOPOT'O MOPsIKA QYHKIIHK:
[ y
Z=X —
Y +37=

3aganue 5. Haiitu rpaguent pynkuun Z = f (X, y) B Touke M (X, y)
4 :
1=— 2 M(-12)

X2 +y

3amanue 6. Uccnenosats pynxmuo Z = f (X, y) Ha SKCTPEMYM.

z=x3+y? —3xy

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

3apanmue 2. [Tons3ysics popmynoit Herorona-JleliOHNIIA, BEIYUCIATE ONPEACTICHHBIN HHTETPa.
1
2,3x
j x“e™dx.

3amanne 3. Haiit ruromans Guryps! orpannueHHOM JinHUAME. CienaTh 4epTex.
y=x2-4x+8, y=3x*-x*

3ananue 4. Haiitn 9acTHBIC TPOU3BOIHBIC TIEPBOTO M BTOPOTO TOPSAKA (PYHKITHH:

X
z=arctg—
y



3aganme 5. Haitrn rpamment gysxum Z = T (X, Y) B rouxe M (X, Y)
z=arctg (y/x), ML)

3ananne 6. Mccnenosars dynxumo Z = f (X, y) Ha KCTPEMYM.

z=e*(x+Yy?)

BAPUAHT 5
3amanne 1. Haiiti HeonpeneneHHbIe HHTETPaIBI.
cos3xdx x2dx
W [ 5) [ x’e¥dx B [
4 +sin3x X +5x°+8x+4

3aganmue 2. [Toms3ysce popmynoit HeroroHa-JIeliOHNIIA, BRIYACIAT ONpPEACTICHHBIN HHTETPa.
I (8X% +16X +17) cos4xdx
0

3apganme 3. Haiitu mutomans Gurypsr orpanndeHHON TuHISIMA. CIeiaTh 9epTex.
y=x3-3X, y=4x+6.
3ananue 4. Haiiti 9acTHBIE TPON3BOJHBIE IIEPBOTO U BTOPOTO MOPSAKA (QYHKIINH:

z = arctg(xy)

3ananue 5. Haiitu rpaguent Gpyaxiun Z = f (X, y) B Touxe M (X, y)
2
X
7=20—"——y2 M(4;2)
4
3ananue 6. Uccnenosars pynxiuo Z = f (X, y) Ha SKCTPEMYM.

Z=3X+6Yy—x>—xy—y>

BAPHUAHT 6
3aganue 1. Haiitu HeonpeneaeHHbIE HHTETPAJIBL.
)ISinXdX 0) Ixarcsinldx )_[ (x+3) dx
a) | —F/— — B) | ———————
3/cos? x X X* + X2 —2x

3ananmue 2. [Tons3ysics popmynoit Herorona-JleliOHNIIA, BRIYUCIATE ONPEACTICHHBIN HHTETPa.
0 x
J.(x2 +2)e2dx.
-2

3apanme 3. Haiitn uromanps ¢Gurypsl orpanndeHHON JuHISAMHA. ChenaTs 4epTex.
y =X, y=x.
3ananmue 4. Haiitn gacTHBIE TPON3BOIHBIEC TIEPBOTO U BTOPOTO MOPsAAKa (PyHKITHH:
_2X-y
X+2y
3amanue 5. Haiitu rpaguent Gpynxiun Z = f (X, y) B Touke M (X, y)
2 2 .
Z=XxX"+Yy°, M(42)

3apanme 6. Uccnenosars Gpynkuuio Z = f (X, y) Ha DKCTPEMYM.

z

z=x3+8y°® —6xy+1



BAPHUAHT 7

3apanmue 1. Haiitu HeonpeneneHHbIC HHTETPAIIEI.

(x + arctgx)dx > (x* —3)dx
a) I—1+x2 0) _[xln(x +1)dx -[x 516

3ananmue 2. [Toms3ysce popmynoit Herorona-JIeliOHNIIA, BRIYACIAT ONPEACTICHHBIN HHTETPa.
T

6
j sin®3xdx
3amanne 3. Haiitu rutonans Guryps! orpaHnueHHON TnHUAME. CienaTh 4epTex.

y=9-x2 y=x2-2x+5.

3amanue 4. HaliTi yacTHbIe IPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAKA HYHKIIHK:
z=x"+3x’y—y°
3ananue 5. Haiitu rpaguent Gpyaxiun Z = f (X, y) B Touxe M (X, y)
z=5x%y? —3x)° + y*, M(L1)

3ananue 6. Uccnenosars pynxiuo Z = f (X, y) Ha SKCTPEMYM.

BAPHUAHT 8
3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPAJIbL.
arctg/xdx . x2dx
a) J.g— 6) Ixsmxcosxdx B) J.4—
Jx 1+ x) X" —

3aganme 2. [Toms3ysice popmyrnoii HeroroHa-JIeiOHNIIA, BRIYHCIUTE ONMpPEACIICHABIN HHTETPa.
T

3
J'ctgxdx
4
3aganue 3. Haiitu ruiomans Gurypsl orpanndeHHON TUHUSIMA. CIenaTh YepTexK.
y=3x*+1, y=3x+7.

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

2Xxy
X=y
3amanue 5. Haiitu rpaguent Gpynxiun Z = f (X, y) B Touke M (X, y)
z=x>—-2xy+3y-1, M(L2)
3apanme 6. Uccnenosars Gpynkuuio Z = f (X, y) Ha 3KCTPEMYM.

Z=2xy —4x -2y

=

BAPHUAHT 9

3aganue 1. Haiitn HeonpeneaeHHbIE MHTETPAIIBI.

sinxdx 2 (x* —x+1)dx
6) | x“sin4xdx
J.\/3+Zcos )-[ I x* +2x% —

3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIPEAEICHHBII HHTErpaJl.



cosxdx
1+smx

3ananue 3. Haiitu nomans Gurypsl orpannyeHHOM THHUSIMU. CHenaTh YepTex.

O |y

y?=9x, y=3x.

3ananmue 4. Haiitu 9acTHBIC TPON3BOJHBIC TIEPBOTO U BTOPOTO MOPSAKA (PyHKITIH:

3aganue 5. Haitrn rpamuent gysxum Z = T (X, Y) B rouxe M (X, Y)
Z= % M (-1,2)

X2 +y

3ananue 6. Uccnenosars pynxiuo Z = f (X, y) Ha SKCTPEMYM.

z=x%+y?—2x—2y+8
BAPUAHT 10

3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPATIbL.

3/
a)f—litlﬂzdx 6)jxln2xdx j
X x* +6x+8

3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiGHMIa, BEIYUCINTD ONIPEAEICHHbII HHTErpall.
E
J- COSX

5+ COSX

3ananue 3. Hatitu muromanp ¢urypsr orpanndeHHON TuHISIMA. CIeiaTh 9epTex.
y2=0x, y=x+2.

3aganue 4. HaiiTn yacTHBIE IPOU3BOAHBIC IEPBOTO M BTOPOTO HOPsAKa HYHKIIMH:
z=x’sin’y

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

2 4 .

z=5x%y—3xy° + y* M(4;2)

3ananne 6. Mccnenosars ynxumo Z = f (X, y) Ha SKCTPEMYM.

z=x3y?(6-x-Y), (x>0,y>0)



5. Metoanuyeckne MaTepuaibl, ONpeaessiiomue nNpouexaypsol
OLICHUBAHUA KOMIIETCHLMHU

5.1 Kputepuu oneHNBaHUs KOJUIOKBHYMA

OneHka «OTJMYHO» BBICTABISIETCS 3a TJIYyOOKOE 3HAaHUE MPEAYCMOTPEHHOTO MPOTrPaMMOi
MaTepuana, 3a yMEHHE YeTKO, JaKOHMYHO M JIOTMYECKU IIOCJIeOBATEeIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OneHka «Xopomio» — 3a TBEpAOE 3HAHHE OCHOBHOIO (IPOrpaMMHOr0) Marepuaia, 3a
IrpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEM OTBETHI HAa IOCTABIECHHBIE BOIIPOCHI.

OrneHka «y/10BJIETBOPUTEIBLHO» — 32 001ee 3HAaHHE TOJIBKO OCHOBHOI'O MaTepuala, 3a OTBETHI,

colepXaliye  HETOYHOCTHM  WiIM  clab0  apryMEHTUpOBaHHBIE, C  HapyLICHHEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepUaa.
OueHka «HeyJHOBJIETBOPUTENbHO» — 3a HE3HAHWE 3HAYUTEIBbHOM dYacTh HIPOrpaMMHOrO

MaTrepuajia, 3a CYLICCTBCHHBIC OIIMOKK B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OpPHUCHTHUPOBATLCA B MAaTCPUAJIC, 3@ HC3HAHUC OCHOBHBLIX MMOHSTUMN JUCHUITIIINHBI.

5.2 Kpurtepum onleHMBaHUS TECTUPOBAHMS

[Tpu TecTupoBaHMM Bce BepHble OTBeThl Oepytest 3a 100%.
90%-100% oTnu4yHO

75%-90% xoporro

60%-75% ynoBneTBOPUTEIHHO

Menee 60% HEyIOBJIETBOPUTEIHHO

5.3 Kpurepuu oneHuBaHHSI Ka4eCcTBA BbINOJHEHHUs pacuyeTHO-TpaguyecKux pador,
KOHTPOJIbHBIX PadoT

O1eHKa «32aYTEeHO0» BBICTABIISETCS 00YJarOmEeMycsi, €ClIi  00y4YaroIUNHCs TOYTH OTBETHI
Ha BCE BOIIPOCHI, TOCTABJICHHBIE ITPETIOJABATEIIEM Ha 3aIIUTE.

O1eHKa «He 3aYTEeH0» BBICTABISIETCS 00yJaromeMycs, eClIi 00yJaroIuics He MPOSBUI
[IyOOKHMX TEOPETHUECKUX 3HAHUI MPU OTBETE HA BOIIPOCHI.

5.4. Kputepuu onleHMBaHUs Ka4eCTBA KOHTPOJILHOH padoThI
OLIEHKa «3a4YTEHO0» BBICTABIIsETCS OOydarolmemycs, ecin paboTa BBIIOJIHEHa 0e3 OIMOOK, U
oOyuyarolemMycst yAaaoch 3alllUTUTh KOHTPOJIbHYIO paboTy 0€3 HaBOSIINUX BOIIPOCOB;
OLIEHKAa «He 3a4YTeHO0» BBICTABIIAETCS Korjga paboTa He BBINOJIHEHA O TpeOOBaHWSAM, WIH
00ydJaronuics He MOXKET 3alUTUTh KOHTPOJIBHYIO PaboTy.

5.5 Kpurepun oneHMBaHHMS Ka4eCTBA YCTHOIO OTBETA
OrneHKka «OTJIMYHO» BBICTABIACTCS 32 MIYOOKOE 3HAHHE MPEIYCMOTPEHHOTO MPOTrpamMMoin
Marepuana, 3a YMEHHE 4YEeTKO, JaKOHMYHO M JIOTMYECKH II0CJIENOBATEIbHO OTBEYaTh HAa
ITOCTaBJICHHBIE BOIIPOCHI.
OneHka «xopomo» — 3a TBepAOE 3HaHME OCHOBHOIO (MPOrpaMMHOI0) MaTepuania, 3a
IrpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA TTOCTABJICHHBIE BOPOCHI.
OrneHka «y/10BJIETBOPUTEIBLHO» — 32 001[ee 3HaHHE TOJHbKO OCHOBHOI'O MaTepuaia, 3a OTBETHI,

CoJACpKamuec HCTOYHOCTHU N c1abo APTYMCHTUPOBAHHELIC, C HapymecHHuEM
MOCJICA0OBATCIIBHOCTH U3JIOKCHUA MaTCpuraia.
OI_ICHKE[ «HEYAOBJIETBOPUTEJIBbHO» — 3a HE3HAHUC 3HAYUTEILHON YacTu nporpaMmMHOTIO

MaTepuaa, 3a CyIIECTBEHHbIE OIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHUE OPUEHTUPOBATHCS
B Marepuase, 3a HE3HaHUE OCHOBHBIX MOHSATUN JUCIUTIINHBL.



5.6 Kpurtepuu oueHnBaHus JAJs CIa4YH 3a4eTa MO AUCHUILINHE « MaTeMaTHKa

OrneHka «3a4TeH0» BBICTaBISIETCA 00y4aronieMycs, eciii  00y4YalolUICs MOYTH OTBETHII
Ha BCE BOIIPOCHI, IOCTABJICHHBIE ITPENIOJaBATENIEM Ha 3aIIUTE.

OrneHka «He 3a4TeHO0» BBICTABIIAETCS O0ydaroleMycs, €Clii 00yJarloluics He MPOSBUII
[IyOOKHMX TEOPETHUUECKUX 3HAHUI IPU OTBETE HA BOIIPOCHI.

5.7 KpuTtepum onieHMBaHUA IK3aMeHa MO0 JUCHUIINHE « MaTeMaTHKa»

OneHka «OTJMYHO» BBICTABISETCS 3a INIYOOKOE 3HaHHE MPEeTyCMOTPEHHOIO MPOrpaMMOi
MaTepHalia, COAEPKANIEr0oCs B OCHOBHBIX U JIOMTOJIHUTEIbHBIX PEKOMEHI0BAaHHBIX JINTEPATYPHBIX
HMCTOYHMKAX, 32 YMEHUE YETKO, JAKOHUYHO M JIOTMUYECKH I[OCIEAO0BATEIbHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIIPOCHI, 32 YMECHHUE aHAIM3UPOBATh HM3ydaeMble SBICHUS B UX B3aUMOCBS3U
U JUAJEKTUYECKOM  pa3BUTUH, [PUMEHATh TEOPETUUYECKHE IIOJIOKEHUs IPU PELICHUU
IIPaKTUYECKHX 3a]1a4.

OneHka «XOpomo» — 3a TBEpAOE 3HaHHE OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaia, BKIIouas
pacueTsl (Ipu He0OXOAUMOCTH), 332 TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJIEHHBIE BOIIPOCHI, 33 YMEHHUE MPUMEHITh TEOPETHUECKHUE IOJIOKEHUS MJIs pelICHUs
IIPaKTUYECKHX 3a]1a4.

OneHka «yAOBJIETBOPUTENbHO» — 3a 00llee 3HAHHWE TOJIBKO OCHOBHOTO Marepuana, 3a
OTBETHI, COJEpXKallie HETOYHOCTH WM Cclabo apryMEeHTHpPOBaHHBIE, C HapYIICHHEM
MOCNEOBATEIbHOCTH M3JIOKEHUS Marepuana, 3a cinadoe NPUMEHEHHE TEOPEeTHYECKHUX
MOJIOKEHUH MTPU PEUICHUHN NMPAKTUYECKUX 3a/1a4.

OLeHKa «HeyI0BJIETBOPHUTEJIBHO» — 33 HE3HAaHUE 3HAUMTEIBHOM YacTU MPOrPaMMHOIO
MaTepuaia, 3a CYIIECTBEHHble OMIMOKM B OTBETaX Ha BONPOCH,, 3a HEyMEHHE
OPUEHTHPOBATHCS B pacyerax, 3a HE3HAHUE OCHOBHBIX IMOHATUM U CLUILIAHBI.



