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1. HEJIX OCBOEHUA JUCHUIIJINHBI
1.1 Heabo ocBOCHHST AMCUUIUIMHBI «MaTemMaTuka» sBisieTcs (POPMUPOBAHHE CHCTEMBI

TECOPCTUUCCKUX 3HaHUH B 00JIaCTH BBICIIEH MaT€MaTuKH, COOTBCTCTBYHOHIIUX KOMHeTeHHI/Iﬁ,
T'OTOBHOCTH o6yqafomeroc>1 K  BBIIIOJJHCHHUIO  Pa3JIMYHBIX  BHI0B HpO(bCCCHOHaHBHOfI
JACATCIIBHOCTH C HMCIIOJIB30BAHHUEM MATEMAaTHYCCKUX METOJOB H OCHOB MAaTEMaTHYCCKOI'O
MOACIIMPOBAHUA B HpaKTquCKOﬁ JACATCIIBHOCTH.

HpI/I 9TOM 3a0auamu JAUCHUITIIMHBI SABJIAKOTCA: (bOpMI/IpOBaHI/Ie COOTBCTCTBYIOIIUX
MPAKTUYCCKUX HABBIKOB, IMO3BOJIAIOMIUX O6yanOH_[I/IMCH rpaMOTHO MMPOMCHATH B paMKax CBOCH
HpO(I)eCCHOHaHbHOﬁ JACATCIBHOCTH OCHOBHBIC ITIOHATHA MAaTCMAaTU4YCCKOI'O aHaJik3a, aJIFC6pLI,

reoMeTpuu, Teopun auddepeHIaNbHbIX YpaBHEHH, TEOPUN BEPOSITHOCTEH U MaTeMaTHYECKOM
CTAaTUCTUKU

2. MECTO JUCIATIJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI

2.1. JIuciurinaa «MaTeMaTHKa» OTHOCHTCS K 00s3aTelbHOM yacTu, bioka 1. J[ucuuinHb
(MOJTyNIN), UMEET TECHYIO CBA3B C APYTUMH JTUCHUILIMHAMH.
2.2. B Tabmuine UpHBENCHBI MPEAMICCTBYIONIMNEC H IOCICAYIOMNE JUCIUILIAHBI,
HarpaBjeHHbIC Ha (POpMUpOBaHUE KOMIICTCHIIMM IHUCHIMILIMHBI B COOTBETCTBHHM C MaTpHUIICH
kommerennui OIT.

IIpexmecTBy0OIIKE U NOCEAYIONIUE JUCITAIINHBI,
HanpaBJieHHble HA GOpPMHPOBaHME KOMIIETEHIM I

Ne

i [IpenmecTByroNMEe AUCIUTUIAHBI [Mocnenyromue TUCIUILTHHBI
Onwupaercst Ha 3HaHUs, chopMupoBaHHble | JluckpeTHas MaremMaTuka
JTUCHUTUITMHAMHE MPEIBIIYIICTO YPOBHSI DKOHOMHKA
o0Opa3oBaHUs Oduszrka

Teopust BepoATHOCTEN U
MaTeMaTHYECKasl CTAaTUCTHUKA

Teopus cucTeM U CHCTEMHBIN aHAIU3
YucieHHble METObI 00pabOTKH
nH(}OpMaILIUY B IOPUAUYECKUX
UH(POPMALIMOHHBIX CUCTEMAaX
OCHOBBI MAaTEMAaTUYECKOTO
MOJIETTMPOBaHUS




3. HINTAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

[Inaampyemble  pe3ynbTaThl OCBOCHHS oOOpa3zoBaTenbHON mporpammbl  (OIT)  —
KOMIIETCHIIMH OOYYAIONUXCSl ONMPEACISAIOTCS TPEOOBAHUSAMU CTAaHIAPTa IO HAMPABICHUIO
MOJTOTOBKU U ()OPMUPYIOTCS B COOTBETCTBUU C MaTpHIlei komrereHiuii OI1

Ne Homep/ HaumeHoBanue B pe3yabTraTe u3y4eHus
n/n HHIECKC KOMIIETEHIIUH AUCHHUIUIAHBI 00y4Yaronuecst
KOMIIeTEeHIIUH (WM ee yacTH) JOJIKHBI:
1 2 3 4
1.
NIK-OIIK-1.1. Ilpumensier MeTOAbI
MaTeMaTHYECKOTO aHam3a u
CriocoOHOCTh IPUMEHSITh MOJICIIMPOBaHMS B MPO(ecCHOHAITBHOM
CCTCCTBCHHOHAYYHBIC U ACATCIIbHOCTU
OIIK-1 OOIIenH)XKEHEPHBIC 3HAHUS,
Meroasl Maremarnueckoro | MJIK-OITK-1.3. JleMoHCTpUpyeT
aHaJIM3a U MOJICIIMPOBAHUS, | 3HAHMS 0 COBPEMEHHBIX
TEOPETUYECKOTO U €CTECTBCHHOHAYYHBIX KOHIICTIIUAX,
AKCIEPUMEHTATIHHOTO OOIIEHHKCHEPHBIX TOX0/1aX, METO/IaX
WCCIIC/IOBAHHMS B MaTeMaTHYECKOTO aHam3a u
npodeccnoHaTBLHOM MOJICJTUPOBAHUS
NeSITeIIbHOCTH;

NAK-OIIK-1.6. [Ipumensier 3HaHus B
obmactu byHIaMeHTabHON
MaTeMaTUKd U €CTECTBEHHOHAYUYHbIX
TUCHUIUTMH B TPO(ECCHOHATBHOM
JEeSITETbHOCTH.




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
AyauTopHAasi KOHTaKTHAasi padoTa (Bcero) 172 84 88
B tom uuce: - - -
Jlexmmm (JI) 68 34 34
[Tpaktrueckue 3ansatus (I13) 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
KoHncynbranus, gac. 4 2 2
CPO, ugac. 54 27 27
UTOrO: O6umas | 208 288 144 144
TPYAOEMKOCTh 3a4. ell. 8 4 4




3aounasa ¢hopma 0odyuenus

Buj yueOHoit padoThI Bcero CeMeCprI*
1acos Nel Ne 2
4acoB 4acoB
1 2 3 4
AyIuTOpHAas KOHTAKTHAas padoTa (Bcero) 16 8 8
B tom uucie: -
Jlexmmm (JI) 8 4 4
[Tpaktuueckue 3ansatus (I13) 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 o0yuyarouerocst 252 126 126
(CPO) (Bcero)
Paboma ¢ INIEKMPOHHBIM nopmqbozzuo 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, gac. — -
CPO, ugac. 16 8 8
UTOrO: O6umas | “2<°B 288 144 144
TPYAOEMKOCTh 3a4. ell. 8 4 4




4.2. COAEP KXAHUE JUCHUIITINHbI

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

Ounasn hopma odyuenusn

HaumenoBanue pasgeiia
AMCUHMIIJIMHBI

Buabl yueOHOM 1eITeJIbHOCTH,
BKJIIOYasl CAMOCTOSATEIbHYI0

padoTty o0y4yarommxcst

(B yacax)

J | JIP 113 CPO

Bcero

DopMbI
TeKylleH u
MPOMEKYTOY
HOM
aTTrecTanuu

1

3 4 5

6

Cemectp 1

1

Pazoen 1. DieMeHTHI TMHEHHON
anreopsol.

10 - 14

8

32

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

Pa3zoen 2. DneMeHThI BEKTOPHOU
anreOpsl.

30

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

Pazoen 3. Aganntudeckas
TEOMETPHSI Ha TJIOCKOCTH | B
MIPOCTPAHCTBE.

10 - 12

30

Komnoksuym,
TEeKYIUN
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHBIE
pabotsl (KP).




4 | Paszoen 4. BBenenue B aHaIus. 6 10 7 23 KonTposibHbI
€ BOIPOCHI,
TeKYIIUH
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpadudeckas
paborta.
5 | KonrakTHas BHeay1uTOpHas 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. TeKYIIHi
TECTOBBIN
KOHTPOJIb,
pacyeTHo-
rpadudeckas
pabora
9 | Pazoden 6. luddepennmansaoe 12 16 9 37 | KoHTpOonbHBI
ucuHciIeHNe PYHKIIMU HECKOIbKUX € BOIIPOCHI,
IIEPEMEHHBIX. TEKYILIUI
TECTOBBIN
KOHTPOJTb,
pacyeTHo-
rpaduyeckas
pabota
10 | Pazden 8. UncnoBble u 10 18 9 37
(GyHKIIMOHATBHBIE PSJIBI.
11 | KoHTakTHas BHEayUTOpHas 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,

BRJIIOYasl 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 IMHEWHON alI-
reOpahl.

38

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

Paszoden 2. DneMeHTHI BEKTOPHOMH
anreopsl.

32

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

Paszoen 3. AHanuTnyeckas
TEOMETpPHSI Ha TUIOCKOCTH H B
MIPOCTPAHCTBE.

30

Konnoksuywm,
TEeKYIUN
TECTOBBIN
KOHTPOJTb
KOHTPOJIbHbBIE
pabotsl (KP).

Paszoen 4. BBenenue B aHaius.

34

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

KonTakTHas BHeayquTOpHAs
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

TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpadudeckas
pabota

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

TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora

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

TEeKYIUN
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora

9 | KoHrakTHasi BHEayAUTOPHAS 1 MHJIMBHILY-
pa6OTa 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 MATpHUIBI, OMeparyu
HaJl MaTpUIlAMH W HUX CBOMCTBA.
Pasoen 1. Omne- Onpenennrenyd, #WX CBOWCTBA.
., | Tema 1.1 Marpuus! n o
1. MEHTBI  JIUHEHHOM Beruncnenve OTIPEICITUTEIICH. 10
OTIpEJICITUTEIH.
anreOphl. MuHopel u®  anreOpanueckue
nornonHeHus. OOpaTHast MaTpHIIa,
paHr MaTpPHIILL.




Tema 1.2 Teopus
CUCTEM JIMHEMHBIX
YpaBHEHUH.

CucteMsl N MTMHEHHBIX anredpau-
YECKUX ypaBHEHHMH C N HEU3BECT-
HBIMH. YCIIOBHE COBMECTHOCTHU
CJIAY. MatpuyHast 1 BEKTOpHast
3amuck CJIAY. I'eomerpudeckas
HMHTEPIIPETalUs PEMIECHUS] CHCTEM
JINHEWHBIX YpPaBHEHUU U Hepa-

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

BBIYHCJICHUSM PaHra MaTpUIlbl U
00paTHOM MaTPHIIBI.

Pazden 2. Omne-
MEHTBl BEKTOPHOMU
anreOpsl.

Tema 2.1 DnemeHTbI
BEKTOPHOM anreOphl.

BexTopsl, OCHOBHBIE
OTpe/IeTIeHUS, JIMHEHbIE
olepaluy  Hajg  BEKTOpPaMH.
IIpoexuus BekTOpa Ha  OCb,
MOIynsr  BekTopa. CkamspHOe
NpoUu3BEICHUE BEKTOpOB. Jlu-
HellHas 3aBHCHMOCTb BEKTOPOB,
OCHOBHBIC TCOPEMEIL.
I'eomerpuueckuit CMBICIT
JIMHEHHOM 3aBHCHMOCTH 2-X, 3-X,
4-x BEKTOPOB. Bextopnoe
MIpOM3BEICHHUE BEKTOPOB,
CBOICTBA, MIPUMEHEHUE.
CMmemanHoe MIpOU3BEICHNE
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.

IIpssMas Ha TIUIOCKOCTH H B
npocrpanctBe. IIpsamas u mioc-
KOCTh B mpocTpaHcTBe. OOmiee
YpPaBHEHHUE MPSIMOM B IPOCTpaH-
crBe. KanoHuueckoe ypaBHEHHE
NpsAMOM, MPOXOJSLIEH Yepe3 JBe
toukn. [lepexom ot obmero
YPaBHEHUS K KaHOHHYECKOMY.
Yron MexzIy IAByMS MNPsIMBIMH,
yCIOBUS  NApaJIeIbHOCTH U
MEePIEHINKYISIPHOCTH. VYron
MEXIy NOpSIMOM M IUIOCKOCTBIO,
yCIOBUS ~ NApaJUIeIbBHOCTH U
MEPIEHINKYIIPHOCTH.

10

Paszoen 4. Bsene-
HHUE B aHAJIU3.

Tema 4.1 Teopus
IIPEEIIOB.

UuciioBele  OCTIEI0BATEILHOCTH
Hu MpEeIEIbL. CBolicTBa
CXOSIINXCS

rocnenoBarenbHocTel. Ilepemen-
HbIE€ W TIOCTOSIHHBIC BEIWYHHBL
OYHKITUN U CIIOCOOBI MX 3aIaHU.
OcHOBHBIE dJIeMEHTapHbIC (YHK-
100707 D T G /0.4 rpaduKu.
UntepnonupoBanne  GyHKUIUH.
Ipenen ¢ynknuu. OcHOBHBIC
TEOPEMBI 0 npeaenax.
3ameuaTenbHble npeaensl. becko-
HEYHO Majble Hu OECKOHEYHO
Oobmme (GbyHKIUU.
OKBHBaJICHTHbIE 0EeCKOHEYHO




Mainble QyHKLINH.

Tema 4.2 dudde-
PCHIIMATBEHOE HCYHC-
neHne (QyHKOUUA OJ-
HOM TepeMEeHHOM.

[IpousBognast pyHKIMH, TeOMET-
pUYECKMA U MEXaHWYECKHUM
cmpici. OCHOBHBIE TIpaBHIa |
npueMbl  AUQGEepeHITIPOBAHU.
Tabnuua MIPOU3BOHBIX
OCHOBHBIX AJIEMEHTAPHBIX
(hyHKITHIA. IIpowsBoaHas
CJIO)KHOH, OOpaTHOW, HESIBHOM,
napaMeTpHUYECcKH 3aJaHHOM
(hyHKIHIH. TTousrue
muddepeHnuana, reoMeT-
puueckuii  cmbicn.  OCHOBHBIE
CBOICTBa muddeperirana.
IIpousBoaHbIe u
nuddepeHuanst BBICIIUX
TTOPSTKOB. WNuBapuanTHOCTH
(hopmbl MIEPBOTO "
WHBapUAHTHOCTH ()OPMBI BBICIIIHX
muddepennnanos. [Ipunoxenus
MPOU3BOAHOM. OCHOBHBIE
TEOpeMbl U PepeHINATEHOTO
ucuucnenust (Pepma, Poms,
Jlarpamxka, Komm). IIpaBmio
Jlonuransa PacKpBITUS
HeonpeaeneHHocted.  Dopmyia
Telnopa, OLEHKAa OCTATOYHOTO
YIIeHa.

Tema 4.3 ®ynkun
KOMIUIEKCHOW  Tiepe-
MEHHOMU.

[lonsiTue M mpexacraBieHHE KOM-
IUIEKCHBIX yucen. JlelcTBus Han
KOMIUIEKCHBIMU unciiaMu. DyHK-
1y KOMILJIEKCHOT'O
IIEPEMEHHOTO. IIpenen u
HEIPEePBIBHOCTD GyHKIMH
KOMILJIEKCHOTO MIEPEMEHHOTO.
Huddepeniuporanne (QyHKIUN
KOMILIEKCHOT'O IIEPEMEHHOTIO.

HUTOI'O yacos B 1 cemectpe:

34




Pazoen 5. Wwure-
rpajbHOE HCUHUCIIC-
Hue (yHKIUU Of-
HOH NEPEMEHHOM.

Tema 5.1 Heompene-
JIEHHBIA UHTETpAI.

[lepBooOpaznast  ¢yHKUMH U

HEeOoIpeIeNIeHHbIN HUHTETrpal.
CgoiicTBa HEOIPEIeTICHHOTO
WHTETpaa. WuTerpan oT
OCHOBHBIX 3IIEMEHTapHBIX

(hyaxuii. OCHOBHBIE METO/BI HH-
TErpUPOBAHUS
(HemocpeICTBEHHOE
HHTETPUPOBaHUE, 3aMeHa
MIEPEeMEHHOM,  WHTETPUPOBAHUE
mo wyactaMm). HHTerpupoBaHue

panoOHATBHBIX Ipooei.
HuterpupoBanue

TPUTOHOMETPUUECKUX  (PYHKIHA.
HNHurerpuposanue HEKOTOPBIX

HUppanOHATBHBIX (PYHKIIMH.

Tema 5.2 Ompene-
JEHHBIN UHTETPAIL.

[lonaTHe ompeneneHHOro HHTe-
rpajja, €ro IeOMETPHUYECKUM
CMBICIL. CaoiicTBa
OTIPENICIIEHHOT O MHTErpaa.
WuTerpanbHpie CyMMBI, HHTErpal
Kak (YHKIUSI BEPXHETro Mpezeda.
®opmyna Herotona-Jleiibauma.
Teopema 0 CpEIHEM.
Brruncnenune OIIPEZIEIIEHHOT O
HHTETpaja METOAaMHU
WHTETPUPOBAHMUSA IO 4YacTsM H
3aMEHOU [IEPEMEHHOM.
Hekotopsie reomerpuueckue u
¢dusnueckue MPUIOKEHUS
OTIpEeIETICHHOT O WHTETpaja.
[MpubnnxenHbie METOIBI
BBIYUCIICHUS OTIpeIeJIEHHBIX
uHTETpaNioB  (hopMyIBl  Tparie-
Ui, TPAMOYroJbHUKOB, CuMI-
COHA), OLEHKAa MOTPELIHOCTH
BeruncieHnit.  HecoOcTBeHHBIE
HWHTETPabI, MPU3HAKU
CXOAMMOCTH.

12

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

Tema 6.1 UYacrtHBIE
MTPOU3BOIHBIE.

YacTHble NPOM3BOAHBIE M 4YacT-
HBIE T epeHITab.
Huddepenuupyembie  QyHKIHH.
Heobxomumoe u  nmocratouHoe
ycnoBue auddepeHmpyeMocTH.
IIpousBonnas CJI0’KHOM
¢yuakiuu. [lonuelid  auddepen-
uuan. [IpousBonHast mo Hampas-
JICHHUIO. I'paauent. CBs13b
MIPOU3BOJAHON II0 HANPABIECHUIO C
rpagueHtoM. [lpousBognble u
JuddepeHnuanst BBICIINX

12




MOPSAKOB, PABEHCTBO CMEIIAH-
HBIX IIPOU3BOJHBIX.

UucnoBsle psaapl, CXOAUMOCTh H
cymma. [lelicteua ¢ psapamu. Me-
TOZBI MCCIEN0BaHMs CXOIUMOCTH
3HAKOIMOCTOSIHHBIX PsfoB.  Me-
TOABI UCCIEAOBAHUS CXOAUMOCTH
3HAKOIIEPEMEHHBIX PSJIOB.

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

Haunbonpmee n HanMeHbIIee 3Ha-
yeHuss GYyHKOUA. OKCTPEMyM U
YCIIOBHBIH JKCTPEeMyM (PYHKIIUU
MHOTHX TPOW3BOAHBIX. Meron
MHOXHTENeH Jlarpanxa.

Pazoeni. Yuciossle

Tema 7.1 YucnoBrle
PSIIBL.

Hucnossle psiibl, CXOAUMOCTb U
cymma. [lelictud ¢ psgamu. Me-
TOZBI MCCIEN0BaHMsI CXOIUMOCTH
3HAKOIMOCTOSIHHBIX PsfoB.  Me-
TOABI UCCIENOBAHUS CXOAUMOCTH
3HAKONIEPEMEHHBIX PSAIOB.

QOyHKIMOHATBEHBIE PSIBI, 00IACTh
cxonquMocTH. CTeleHHBIE PSIIbI,
pasnoxenne ¢QyHKIMH B cTe-
neHHele panel. Pan  Teitnopa,

U (yHKIHOHAIbHBIE 10
pATHI Tema 7.2 Cremennne | AOCTATOUHBIE  yCIOBAS  CXO-
) quMoctd  psanpa  Tednopa. Pas-
psanel.  Paznoxenue
5JIeMCHTAPHBIX JIOKEHHWE 3JIEMEHTapHbIX (yHK-
dyemme B pan Teil- uuid B psag  Teinmopa. Tpuro-
oDa HOMETpUYECKHE  DPSAJbl,  pAX
pa. ®dypbe. [MpubnmxenHoe
BBIUHCIIEHHE C MOMOINBIO PSIOB.
bunomuansHbIit psn.
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/ILII)I " OIIPCACIUTCIIN.

ITonsTe MaTpuibl, Onepanuu 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
JIMHEHHOU
anreOpsl.
Teopust cucteM JIHHEHHBIX
YPaBHEHMUIA.

CucremMbl N JIMHEHHBIX anreOpawu-
YECKHX YpPaBHEHUH C N HEU3BECT-
HBIMH. YCIIOBUE COBMECTHOCTHU
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 BBIYMCICHUSIM paHra MaTpuLbl U
00paTHOM MaTPHIIBL.

14

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

reOpBhl.

BexTophl, OCHOBHBIE ONpeneneHus,
JIMHEHHBIE ornepanu HaJ BECKTO-
pamu. Ilpoekuus BekTOpa Ha OCb,
MOJYJIb BEKTOpaA. CkamnsipHoe
MIPOU3BEACHUE BEKTOPOB. JIMHEHAA
3aBUCHMOCTb BEKTOPOB, OCHOBHBIE
TeopeMbl. ['eOMEeTpUYECKUI CMBICT
JIMHEWHOM 3aBUCHUMOCTH 2-X, 3-X, 4-
X BEKTOPOB. BexropHoe
MIPOU3BEJIEHUE BEKTOPOB, CBOICTBA,
npuMeHneHne. CMelIaHHOe  Tpo-
W3BEJIEHUE BEKTOPOB, CBOKCTBA.

14

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

MIPOCTPAHCTBE.

IIpsmas Ha IUIOCKOCTH W B IIpO-
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 TIEPIICHIUKY-
JSIPHOCTU. YTOJI MEXIy INpsSMOH H
IJIOCKOCTBIO,  YCJIOBUSA  mapai-
JIENIbHOCTH ¥ TIEPIEHINKYJIIPHOCTH.

12

Pazoen 4.
4. | Beenenue B Teopus npenenos.
aHaJN3.

YucioBble IOCISA0BATEILHOCTH U
npenensl. CBONCTBA CXOASIIMXCA
nocinenoBarenbHocTe.  [lepemen-
Hble © TIOCTOSIHHBIE BEJIWYHMHEL
OYHKIIUU U CIIOCOOBI WX 3aaHus.
OcHOBHBIE 3JIeMEeHTapHble (PYHKLIUH




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

Huddepennmansroe ucunc-
neHne YHKIUH OJHOW Tie-
PEMEHHO.

[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
TEOPEMBI TU( G epeHITUaIEHOTO
HCYHCIICHUS (Depma, Ponns,
Jlarpamxka, Komm). IlpaBuio Jlonu-
Talsl PAcKpBITUS HEOIPEeaeTIeHHO-
creii. ®opmyna Teinopa, oLeHKA
OCTaTOYHOTO YJICHA.

@DyHKIIMU KOMIUIEKCHOH Iie-
PEMEHHOI.

IlonsATe W NpencTaBICHUE KOM-
IUIEKCHBIX 4Yucel. JIeHCcTBUS Han
KOMILUIEKCHBIMU uncaamMu. OyHKIus
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 3JIEMECHTaPHBIX
(yaxuii. OCHOBHBIE METOIBI HH-
TErpupoBaHus (HEMOCPEICTBEHHOE
WHTETPUPOBAHME, 3aMEHA MEPEMCH-
HOW, WHTETPUPOBAHUE IO YACTSIM).
WuTerpupoBanne  palMOHaIBHBIX
JIPOOEH. WuTerpupoBanve
TPUTOHOMETPUIECCKHIX (hyHKITHHA,
Wuterpuposanue HEKOTOPBIX
UpPPaAIMOHATBHBIX ()YHKITHM.

10

OnpenenéHHbIid HHTETPAI.

[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 METOJAaMH WHTETPUPOBAHUS
10 YacTsIM U 3aMEHOW MEePEMEHHOM.
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.

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

YacTHbIe 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




OKCTpEeMyM H  YCJIOBHBIN
JKCTpeMyM (DYHKIIUU MHO-
TUX TIPOU3BOJIHBIX.

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

Tema 7.1 Yucnosele psiabl.

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 CTeneHHbIE pAIBI.
PaznoxxeHue anemMeHTapHbIX
¢dbyuaxmii B psg Teitnopa.

QDyHKIIMOHATbHBIE PAObl, 001acTh
cxonumoctd. CTemneHHblE  PAIHL,
pasnoxxeHne QyHKUUI B CTENICHHbIC
panel. Pap Telinopa, mocraTouHble
yCIOBHS cxoaumocTd psiga Teit-
nopa. PasnmokeHue 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 Buast CPO Bcero
n/n pa3naena (TemMbl) 4acoB
AUCIHILIMHBI
1 3 4 5 6
Cemectp 1
1.1 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 8
1 Paszoen 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 Pasden 2.  DnemeHTh KOHTPOJIBHBIM BOITPOCAM pasjesa
BEKTOPHOM alreOpsl. 2.3 CocraBneHre OopHOTO KOHCIIEKTa C
HCIIOJIb30BAaHUEM 3JICKTPOHHO-
oubanoreuynoii cucremsl IPRbooks
3.1 [ToaroroBka K MPaKTUYCCKUM 3aHATHSM, 8
Pazoen3. IIOJIFOTOBKA K KOHTPOJIbHOU paboTe
3 AHATHTHYECKAS 3.2 Pabora ¢ 351eKTpOHHBIM TOPTQOITHO
FeOMETpHs Ha IIOCKOCTH 3.3 CocraBieHue OIOPHOTO KOHCIIEKTa C
1 B POCTPAHCTBE. UCIIOJIb30BAHUEM JJIEKTPOHHO-
oubanoreunoi cucremsl IPRbooks
4.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSAM 7
4.2 [ToaroToBKa K KOJUIOKBHYMY 10 BCEM
4 Pazoen 4. Baenenue B BOTIPOCaM pa3aciia
' AHAITHS. 4.3 [ToaroroBka K KOHTPOJILHOM paboTe
4.4 | IToaroToBka K MpOMEKYyTOUHOMY
KOHTPOJIFO
HUTOTI'O yacos B 1 cemecTpe: 31
2 cemecTp
1.1 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 9
1.2 CocraBneHnre ONopHOTO KOHCIIEKTa C
HCIOJIb30BaHUEM DIIEKTPOHHO-
Pa3zden 5. UnterpansHoe o
oubanoreuynoii cucremsl IPRbooks
5. UCYHCIeHne QYHKIMU OJ1-
HOI MTEPEMEHHO. 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
Paoen 6. Tucp- —
6 (bepeHImanBHOE HeuHC- 2.3 BLIHOJ'IHCHI/I? 3a/IaHUI pacyeTHO-
" | nerue dyHKIMHK 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 OPTHOITHO
3.3 BrimonHenue 3aganuii pacueTHO-
rpaduyuecKoil paboThI 10 TAHHOMY pa3ieny
4.4 CocraBneHre OOPHOTO KOHCIIEKTa C
HCIIOJIb30BaHUEM JJIEKTPOHHO-
ounbanoreuynoii cucremsl 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 pasjiena
BEKTOPHOM alreOpsl. 2.3 CocraBneHnre OnopHOTO KOHCIIEKTa C
HCIT0JIb30BaHUEM 3JICKTPOHHO-
oubanoreuynoii cucremsl IPRbooks
3.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 30
Pasoer3. 3.2 Pabota ¢ 3nekTpoHHBIM OPTHOITHO
9 AHamuTHYeCKas
" | reomerpust Ha mIOCKOCTH 3.3 CocraBiieHrue OIIOPHOTO KOHCITEKTa C
U B IIPOCTPAHCTBE. HCIIO0JIb30BAHHUEM 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 KOHTPOJILHOM paboTe
4.4 [ToaroroBka K MpOMEKYTOYHOMY KOHTPOJIIO
HUTOTI'O uacos B 1 cemecTpe: 126
2 cemecTp
1.1 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 40
1.2 CocraneHnre ONopHOTO KOHCIIEKTa C
HCIIOIb30BAaHUEM SJIEKTPOHHO-
Pa3zoen 5. Nnrerpansuoe N P
oubanoreunoi cucremsl IPRbooks
11. | ucuucnenvie GyHKINH O~
HOI TIEpEMEHHOI. 1.3 [ToaroTroBka K KOJIOKBHYMY 110 BCEM
BOIIpPOCAM pasjiesa
1.4 BrinonHenue 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




nieHue GYHKITUH He- 2.3 Brinosnnenue 3agaHuii pacyeTHO-
CKOJbKUX MCPEMCHHBIX.. rpaduueckoil paboThl 10 JAHHOMY pa3lelny
2.4 CocTaBJieHHEe OIIOPHOT'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-
ouoimoreuynoi 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 (pOpMOil 00y4yeHus B BbICIIEM y4eOHOM 3aBEJCHUU. 3alUCH
JIEKIMHA B KOHCIEKTaX JOJDKHBI OBITh HM30UpaTeNbHBIMH, IOJHOCTBIO CJENYyeT 3alUChIBATh
TOJIBKO ompeleneHus. B KOHCIEKTe pEeKOMEHIYeTCs IPUMEHSATh COKpALIEHUE CIIOB, 4YTO
YCKOPSIET 3amuch. Bompockl, BO3ZHHMKAKOIIKWE B XOAE JEKLIHMH, PEKOMEHAYETCS 3allHMChIBATH Ha
HOJISIX U TTOCJIE OKOHYAHMS JICKIIMH 00paTUTHCS 3a Pa3bsICHEHHEM K MPEIo1aBaTelIio.

PaboTta Ha/ji KOHCIIEKTOM JIEKIIUU OCYIIECTBISETCS MO ATalaMm:

* IOBTOPUTH U3yUEHHBIN MaTepUa 0 KOHCIEKTY;

* HEMOHSATHBIE MTOJIOKEHUSI OTMETUTH Ha MOJISAX U YTOUHHUTD;

* HEOKOHUYCHHBIC (ppa3bl, MPOIMYIIECHHBIE CIIOBA M JAPYrHe€ HEIOYEThl B 3aIUCIX
YCTPAHUTh, NOJIb3YACh MaTepHaiaMy U3 yUeOHHKA U IPYTUX UCTOYHUKOB;

* 3aBEpLIUTh TEXHUYECKOE OQPOpPMIIEHHE KOHCIEKTa (IIOJAYEPKUBAHUS, BBIJCICHUE
[JIaBHOTO, BBIJICICHNE PA3/AeIIOB, MOAPA3/IEIOB U T.I1.).

CamocrosiTenbHyI0 pabOTy cleayeT HauyuHaTh C JOpPaOOTKH KOHCIEKTA, >KEJIaTeIbHO B
TOT € JIeHb, MI0Ka BPeMs HE CTEPIIO0 COoJep KaHUe JIEKIIMN U3 nmaMaTu. PaboTa HajJ KOHCIIEKTOM
HE JOJDKHAa 3aKaH4YMBaTbcsd C IpociaylmuBaHus Jekuuu. llocne nexkuumu, B mpouecce
CaMOCTOSITENIbHOM paboThl, Iepe/ TeM, KaK OTKPBITh TETPa/ib C KOHCIIEKTOM, IOJIE3HO MBICIIEHHO
BOCCTAHOBUTH B IAMSATH COJEPKAHHUE JIEKIIMH, BCIIOMHUB €€ CTPYKTYPY, OCHOBHBIE [TOJIOXKEHUS U
BBIBOJIBI.

C nenpio 10pabOTKH HEOOXOIMMO MPOYUTATh 3aIMCH, BOCCTAHOBUTH TEKCT B IAMSATH, a
TaK)K€ HCIPABUTh OIUCKH, pacmudpoBaTh HE MPHUHATHIE paHEe COKPAIICHHUS, 3alOJIHUTh
IPONYILLEHHBIE MECTA, MOHATh TEKCT, BHUKHYTh B €ro cMbIci. [lanee mpouurtaTe marepual 1o
PEKOMEHyeMOM JHUTepaTrype, pas3pelias B XOAE€ YTEHHUS, BO3HUKIIUE paHee 3aTpyJHEHUs,
BOIIPOCHI, & TAK)KE JOMOJIHEHUS U UCHPABIISs CBOU 3alHUCU. 3alMCH JI0JKHBI ObITh HAarJIsAHBIMU,
JUTSL 4ero ClieqyeT MPUMEHSTh pa3IUYHbIe COocoObl BhIAeNeHu. B xone nopaboTku KOHCIEKTa
YIIyOIISIFOTCS, paCHIMPSAIOTCS U 3aKPEIUIAIOTCS 3HaHMSI, a TaKKe JOIMOJIHAETCS, UCIPABISAETCS U
COBEpILEHCTBYeTCS KOHCNEKT. Emie mydie, eciau Bbl nepepaboTaeTe KOHCHEKT, AaJUTe €ro B
HOBOM CHCTEMaTH3allMK 3amuceid. ITO, HECOMHEHHO, 3aiiMET HEKOTOPOE BpeMs, HO MaTepual
BaMH OyneT Xopomo npopadoTaH, a KOHCHEKTHBHAs 3allUCh €ro NMpHUBeleHa B YIOOHBIN A
3allOMUHAaHUsS BUJ. BBejeHne 3aroioBKoB, CKOOOK, 0000IIAIOMINX 3HAKOB MOXKET 3HAUYUTEIbHO
MOBBICUTh Ka4€CTBO 3allCH. JTOMY MOXXET CIIY)KMTh TaKXe MOJYEPKUBAHUE OTACIBHBIX MECT
KOHCIIEKTa KpacHbIM KapaHJalloM, MPUBEACHHME Ha MOJSAX WJIM Ha OOpaTHON CTOpPOHE JIMCTa
KpPaTKOM CXEMbI KOHCIIEKTA U JIp.

[TonroToBNEHHBI KOHCIIEKT W PEKOMEHJyeMas JHUTepaTypa WCIONb3yeTCs IpH
MOATOTOBKE K MPAKTUYECKOMY 3aHATUIO. [IoAroToBKa CBOAUTCS K BHUMATEIBHOMY IPOYTEHUIO
yueOHOro Marepuana, K BBIBOAY C KapaHJAIIOM B pyKax BCEX YTBEPXKACHUU U GopMyl, K
pEIIEHUI0 TPUMEPOB, 3aJad, K OTBETaM Ha BONPOCHI, NPEUIOKECHHBIE B KOHIE JIEKLIIUU
npenojaBaTesieM WM IOMEIIEHHble B peKkoMeHayemon maurepaTrype. I[lpumepsl, 3amauw,
BOIIPOCHI IO TEME SBJISIOTCS CPEJCTBOM CAMOKOHTPOJIS.

HenpeMmeHHBIM ycliOBHEM IIyOOKOrO YCBOEHHS ydueOHOro MaTepuaia SIBJISETCS 3HaHHE
OCHOB, Ha KOTOPBIX CTPOUTCS U3J0kKeHue marepuana. OOBIYHO MpernojaBaTeNlb HAllOMUHAET,
KaKol paHee M3YYEHHBII MaTepHal U B KaKOH cTeleHu TpeOyeTcss MOATOTOBUTH K OUEpPETHOMY
3aHATUIO. JTa PEeKOMEHAAIus, Kak 1 TpeOOBaHHE CHCTEMAaTUYECKOH M cepbe3HON paboThl Hal
BCEM JIEKIIMOHHBIM KYpCOM, MOJUIEKUT 0€3yCI0BHOMY BBINONHEHUIO. [loTepu gorudeckoit cBa3u
KaK BHYTPU TEMbI, TaK U MEXAYy HUMU NPUBOAUT K HETATUBHBIM IOCIEJACTBUAM: MaTepHall
yueOHOW JHCUUIUIMHBI MEPecTaeT OCHOBATEIbHO BOCHPUHUMATHCA, @ TBOPUYECKUN TPY.
MOJMEHSIETCS] YTOMIIEHHBIM IepernuchiBanneM. OOpalieHre K paHee H3y4eHHOMY MaTepuainy He
TOJIbKO TOMOTAeT BOCCTAHOBUTH B NMaMSTH M3BECTHBIEC IMOJIOKEHMSI, BHIBOJBI, HO U MPHUBOJIUT



pa3pO3HEHHBIE 3HAHUS B CHCTEMY, YIIyOusieT W pacummpsier uX. Kakaelii Bo3BpaT K cTapomy
MaTepuaidy MO3BOJISIET HAWTH B HEM 4YTO-TO HOBOE, MEPEOCMBICIUTH €r0 C HMHBIX MO3HIIHH,
ONpeAeIuTh Ul HEro HauboJsiee MOAXOJALIEE MECTO B YK€ HMMEIOIIEHCS cUCTeME 3HAHUU.
Heonnokparnoe oOparienune K IpOHIEHHOMY MaTepuaiy SBIseTcsl Haubojee palroHaIbHON
dbopMoil mprobpeTeHust 1 3aKperuieHus 3HaHui. OYeHb MOJIE3HBIM, HO, K COXAJICHUIO, €IIIe MaJlo
UCIOJB3YEMBIM B  MPAKTUKE CaMOCTOSITENIbHOM paboOThl, SBISETCS  MpeABapUTEIbHOE
O3HaKOMJICHHE ¢ Y4eOHBIM MaTepuasnioMm. Jlaxe KpaTkoe, Oerjoe 3HAKOMCTBO C MaTepHajoM
ouepenHOM Jekiuu jaaer MHoroe. OOydvaromuecs MOTy4arOT oOllee MNpeaCcCTaBIeHUE O ee
COJICpKAHUU U CTPYKType, O IJIABHBIX M BTOPOCTENEHHBIX BOMpPOCaX, O TEPMUHAX U
onpezeneHusix. Bee aTo obneryaer paboTy Ha JEKIUU U JIEAET €€ 1eJIeyCTPEMIICHHOM.

5.2. MeToanyeckue yka3aHusi JJIsl NMOATOTOBKH O0YYalOIIUXCH K NPAaKTHYECKUM
3aHATUAM

B mpomecce mOArOTOBKM W TPOBEIACHUS TNPAKTUYECKUX 3aHATHH 0OOydaromuecs
3aKpeIUIAIOT [IOJIyUYEHHbIE paHee TEOPeTHYECKHUEe 3HAHUSA, IPHOOPETal0T HABBIKM HX
IPAKTUYECKOI0 IPUMEHEHUS, OIBIT PAllMOHAIbHONW OpraHu3alui y4eOHOM paboThlI.

IlockoMbKy aKTMBHOCTb Ha IMPAKTHUYECKUX 3aHATHUSAX SBISIETCSA IPEIMETOM BHYTPH
CEMECTPOBOI0 KOHTPOJIS €ro NMPOABUKEHUS B OCBOCHUU Kypca, MOJArOTOBKA K TAKUM 3aHATUAM
TpeOyeT OTBETCTBEHHOI'O OTHOILIECHHUS.

[Ipy DoOAroTOBKE K 3aHATUIO B IIEPBYIO O4Yepelb MOJDKHBI MCIIOIB30BATH MAaTepUal
JIEKLIUH U COOTBETCTBYIOIUX JINTEPATYPHBIX HCTOUHUKOB. CaMOKOHTPOJIb KaueCTBa IOArOTOBKU
K KaKIOMY 3aHATHIO OCYIIECTBIIAIOT, IPOBEPS CBOM 3HAHMS M OTBEYas Ha BOIIPOCHI JUIA
CaMOIIPOBEPKH 10 COOTBETCTBYIOLIEH TEME.

BX01H011 KOHTPOJIb OCYIIECTBIISIETCS IIPETIOABATENIEM B BUJE IPOBEPKH U aKTyaIU3aluu
3HaHUM 00yUarOIMIMUXCsl 10 COOTBETCTBYIOILEH TEME.

BBIXOIHON KOHTpPOJIb OCYLIECTBIISETCS IPENOAABATEIEM IIPOBEPKOM KayecTBa H
IIOJIHOTHI BBIIIOJIHEHUS 3aJaHUSl.

[loAroToBKy K NpPakTUYECKOMY 3aHATUIO KaXKIbl OOy4YarOLIMMCS JOJDKEH HayaTh C
O3HAKOMJICHHS C IUIAHOM IIPAKTMYECKOIO 3aHATHsI, KOTOPBIM OTpa)kacT COJEpKaHUe
IIPEeIOKEHHOU TeMBl. TIarenbHOe IPOIyMBIBAHUE U U3yYEHUE BOIIPOCOB IIJIaHA OCHOBBIBAECTCS
Ha MpopabOTKe TEKYIIEero Marepuaia, a 3aTeM H3ydeHUe 00s3aTeNbHOM U JIOMOJHUTEIbHOM
JUTEPaTyphl, PEKOMEHOBAHHOM K JaHHOM TEMe.

Bce HOBBIE MOHATHA MO M3y4aeMOMl TeMe HeOOXOIUMO BBIYYUTh HaM3yCTh U BHECTHU B
ryioccapuii, KOTOPBIM 11e1eco00pa3HO BECTH C CaMOro Havajla M3y4eHus Kypca. Pesynbrar Takoi
paboThl JOJDKEH TPOSIBUTBCA B CIOCOOHOCTH oOydaromierocs CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIIPOCHI, €T0 BHICTYIVIEHUU U YYAaCTHH B KOJJIEKTUBHOM OOCYKIEHHH BOIIPOCOB
M3y4aeMOll TeMbl, IPAaBUIBHOM BBINOJHEHUM MpaKkTU4Yeckux 3anaHui. llpemmaraercs
CJIEYIOIIAast ONIOPHAsI CXE€Ma ITOATOTOBKH K MPAKTUYECKUM 3AHITHAM.

OOyuaronuiics Mpu MOJrOTOBKE K MPAKTHUECKOMY 3aHATHIO MOXKET KOHCYJIBTUPOBATHCS
C IpemnojaBareleM W IOody4aTb OT HETr0 HaBOAAIIME pa3bsCHEHWs, 3aJaHus JUIs
CaMOCTOSITENIbHON PaOOTHI.

1. O3HakoOMJIEHHE C TEMOW TIPAKTUYECKOTO 3aHATHs. BbigeneHue TriIaBHOTO
(OCHOBHOM TEMBI) 1 BTOPOCTENEHHOTO (TI0Ipa3AeIibl, YaCTHBIE BOMPOCKHI TEMBI).
2. OcBoeHHE TEOPETUYECKOr0 MaTepuajga Mo TEeME C OMNOpOM Ha JIEKIIMOHHBIN

MaTepuain, y4eOHUK U 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
pelIeHNEe C TOMOIIBIO JOTIOJHUTEIBHBIX HHTEIIEKTYATbHBIX YCHIMH W/WIW TIOAKITIOUEHUS
JOTIOTHUTEIHHBIX HCTOYHUKOB HH(OPMAIIUH.

4, Pemenne TUTIOBBIX 3a1aHMI pacyeTHO-TpaduIecKOr pabOTHI.



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

B nporecce moAroToBKM K MPaKTUYECKUM 3aHSATHIM, CTYACHTaM HEO00X0AUMO 00paTuTh
0c000e BHUMaHHE Ha CAaMOCTOSITENIbHOE U3yUeHUE PEKOMEHIOBAaHHOW y4eOHO-MEeTOqMUECKON (a
TaK)Ke HayYHOU U MOIYJIIPHON) JIUTEPaTypBhI.

CamocrodrenbHas padoTa ¢ yueOHUKaMH, y4eOHbIMU [TOCOOMSMHU, HAYYHOM, CIIPABOYHOM
U TIONYJSIPHOM JIMTEpPaTypoH, MaTepHallaMH INEpPUOAUYECKUX u3naHuii u VHrepHera,
CTAaTUCTUYECKUMM JAHHBIMU sIBJIsieTCsl HanOosiee 3(h(EKTUBHBIM METOIOM HOJYYEHUs 3HAHHMH,
MO3BOJISIET 3HAYMTEIBHO AKTHBHM3MPOBATH MPOIECC OBJIAJACHUS HH(OpMAIMei, crocoOCTByeT
Oonee TryOOKOMY YCBOEHHMIO H3y4aeMOro Marepuana, (opmupyer y oOydaromuxcs CBOe
OTHOIIIEHHE K KOHKPETHOH mpoliieme.

Bbosiee riiy6okoMy pacKpbITHIO BOIIPOCOB CIOCOOCTBYET 3HAKOMCTBO C JOTIOJIHUTEIbHON
JUTEPATYpO, PEKOMEHJOBAaHHOM MpErnoAaBaTeeM I10 KaKIOM TEeME CEMHHAPCKOrO WU
IPAaKTUYECKOI'0 3aHATHUS, YTO MO3BOJIAET OOy4YarOIIMMCS MPOSBUTh CBOKO MHIUBUAYAJIBHOCTh B
paMKax BBICTYIUICHMS Ha JJAHHBIX 3aHATHUSAX, BBIIBUTH HIMPOKHUM CIIEKTP MHEHMH 110 U3y4acMOU
npoOJieme.

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

PacuerHo-rpaduueckast pabora J0KHA BBEITIOTHATHCS B COOTBETCTBUH C YCTAHOBJICHHBIM
rpaduKoM (YTOYHHTD y TIPEIIOIaBaTENs ).
OcHOBHBIE 3TaIlbl BHIIIOJIHEHUSI PAaCYETHO-TpaduIecKoil paboThI:
. COop 1 u3yueHue TeOPETUUECKOro MaTepurara.
. [IpopaboTka 3a7a4, pacCCMOTPEHHBIX Ha MPAKTUYECKUX 3aHITHSIX.
. Hanmucanue TeopeTnueckor 4acTu K KaKJ101 3a/1a4e.
. BeIlloniHEHNE IPAKTUYECKOM YaCTH.
. Hanncanue BbIBOJIOB K Ka)K/10H 3a/1a4e.
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. DopMHpOBaHHE CITHCKA UCIIOJIb30BAaHHOM JINTEPATYPHI.

7. Odpopmnenue paboTHI.

B nporiecce BbInoHEHNS pacyeTHO-TpaduuecKoil paboThl TOMyCKatOTCS KOHCYIbTAUH Y
IIpEenoiaBareliss Ha MPAKTUYECKUX 3aHATUAX. BBINOIHEHNE OCHOBHBIX ATallOB KOHTPOIUPYETCS
IpenojaBaTesieM U YYWUTHIBACTCS IPU IMPOBEJEHUU IPOMEXKYTOUHBIX aTTECTAllUA IO
JUCLUIUIMHE U TPU OLEHKE pacueTHo-Tpaduueckoil padboTsl. B ciyuyae odopmiienus paboTsl B
COOTBETCTBUU C TPEOOBAHUSAMHU CTYICHT 3allluIIaeT padoTy.

MeTtoauyeckue peKOMeHAAUNH K KOJUIOKBUYMY

IlonroroBka K  KOJUIOKBUYMY HAQUMHAETCA C  YCTAaHOBOYHOM  KOHCYJIBTALUU
npenojaBaresisi, Ha KOTOPOM OH pa3bsACHSET Pa3BEPHYTYIO TEMATHKYy MPOOJEeMBbl, pEKOMEHAYET
JUTEpATypy Ui U3ydeHHs U OOBSICHAET MPOLEAYpY NPOBEICHHS KOJIOKBUyMa. MeTtoauyeckue
YKa3aHUS COCTOAT U3 PEKOMEHAALNN M0 U3YYEHUIO UCTOYHHUKOB M JIUTEPATyphl, BOIPOCOB IS
CaMONPOBEPKU M KPATKUX KOHCIIEKTOB OTBETA C MEPEUHCIEHUEM OCHOBHBIX (PaKTOB U COOBITHH,
OTHOCAILIMXCS K TYHKTaM IUJJaHa KaXJ0d TeMbl. OTO JODKHO TIOMOYb OOydYaroIIMMCs
I[eJICHAIIPaBJIEHHO OpraHU30BaTh pabOTy MO OBJAJACHHUIO MAaTEPHUAJIOM U €ro 3arnoMuHaHuo. [1pu
MOJArOTOBKE K KOJUIOKBUYMY CIEIYET, MIPEXAE BCEro, NPOCMOTPETh KOHCIEKTHI JIEKIHUHA U
MPAKTUYECKHUX 3aHATHI U OTMETUTHh B HUX MMEIOIINECS BOMPOCH! KOJUIOKBUyMa. Eciu kakue-To
BOIPOCHI BBHIHECEHBI MPEIOoJIaBaTeNIeM Ha CaMOCTOSTENIbHOE M3Yy4YeHHE, CIEeIyeT OOpaTHThCs K
yueOHOM JUTepaType, pEeKOMEHI0BaHHOM IMpernojaBaTesieM B Ka4eCcTBe HCTOUHHKA CBEICHUI.



KonnokBuym npoBoautcs B (hopMe MHAMBUIYAIbHON Oeceabl MpernoiaBaTens ¢ KaKIbIM
CTyJIEHTOM Wi Oecenibl B HeOompIuX rpynmnax (2-3 yenoBeka). OObIYHO MpenoaaBaTelb 3a/1aeT
HECKOJIBKO KpaTKux KOHKPCTHBIX BOIIPOCOB, TIO3BOJJIAOIIUX BBISICHUTDH CTCIICHb
JOOPOCOBECTHOCTH pPabOThl C JIMTEPATypOH, MpoBepsieT KoHCmekT. Jlamee Oosee moapoOHO
oOcyxaaeTcs Kakas-miubo cTOpoHa MPOOIEMBI, YTO TIO3BOJISET OLIEHUTh YPOBEHD MoHUMaHus. [1o
UTOTaM KOJIJIOKBHYMa BBICTaBIsieTcs AudPepeHIIMpoBaHHas OI[CHKA IO MATHOATLHON CHCTEME.

HpOMe)KyTO‘lHaﬂ aTrrecranusda

Ilo wuroram 1 cemectpa mnpoBogutcs 3ader. [lpm mnoaroroBke Kk cjaadye 3adera
pEKOMEHAyeTCs I0Jb30BaThCs MaTepualaMM IPaKTUYECKUX 3aHATMM W MaTepualaMi,
U3YYEHHBIMH B XOJI¢ TEKYIEH CaMOCTOSTEIbHON paboThl. 3a4eT MPOBOJAUTCSA B YCTHOH (opme,
BKJIIOYAE€T MOJATOTOBKY M OTBEThl OOydaroulerocs Ha TeOpeTHdeckue Bompochl. Tak ke
oOyyaromemMycss He0OXOAUMO TPEACTaBUTh Ha 3a4eTe BBHINOJHEHHYIO PacdeTHO-TpauyecKyro
pabory.

Ilo uroram 2 u 3 cemecTpoB MPOBOAUTCS dk3aMeH. [Ipu MoAroToBke K caade sK3aMeHa
pPEKOMEH/yeTCs IOJb30BaTbCsi MaTepuajaMM IPaKTUYECKUX 3aHATHM W MaTepuajami,
M3YYEHHBIMH B X0JI€ TEKYILEH CaMOCTOSITEIbHON pabOTHI.

DK3aMeH MIPOBOJIUTCS B YCTHOM (hopMe, BKIIIOUAET MOATOTOBKY U OTBETHI 00yYaroIIerocs
Ha TeopeThyecKkue Bornpockl. [1o uToram sk3ameHa BbICTaBIISIETCS OLIEHKA.



6. OBPASOBATEJIBHBIE TEXHOJIOT'UN

Ne
Ne | . Bcero uacos
n/ | wme Buabl yueOHoii padoThI Obpazosareanupie
0| e TeXHOJIOTUH 0DO 300
pa
1|2 3 4 5 6
Jlexyus «BexTOphl HAa TUIOCKOCTH U B | Jlekyus, npezenmayusi ¢
1. | 1 | mpoctpaHcTBe. BekTopHsble | ucnonvzosanuem Power 2 2
IPOCTPAHCTBA» Point.
5 1 Jlexyus «HenpepoeiBable (QyHKIUU. | [Ipobremnoe obyuernue 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 JHMHEHHBIX aNreOpanuecKUX | KPUMUUECKO20 MblULIeHUs 2 -
YPaBHEHHUI»
5 1 IIpaxmuueckoe 3auamue | Texnonoeus paseumus 9 2
' «3amedarenbHbIC IPEICITBI) KPUMU4eCcK020 MblULIEeHUs
Jlexyus. «IpousBonnble | Jlexyus, npesenmayus ¢
6. | 2 | mpocrelimmx (yHKUKUNA, OOPaTHOM, | uUcnorv306aHUEM Power 2 -
CIIOKHOU ()YHKITHI Point.
Jlexyus. «lIpumenenue | Jlexyus, npesenmayus ¢
7. | 2 | npoW3BOAHOH K  WCCICAOBAHHIO | UCNONIb30BAHUEM Power 2 -
byHKITHI» Point.
Jlexyust. «["eomerpuueckue u | Jlexyus, npesenmayus c
8. | 2 | pusuueckue NPWIOKEHUS | UCNOIb30BAHUEM 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 . UCNONb308AHUEM Power 2 -
paIMOHAIBHBIX IPOOEii» .
Point.
Jlexyust «CtpykTypa obuiero | Jlekyus, npezenmayus ¢
12.| 3 | pemieHust JIMHEHHOTO OAHOPOIHOTO | UCHONIL3OBAHUEM Power 2 2
YPaBHCHHSI» Point.
Hmoeo 26 4
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https://www.iprbookshop.ru/154253.html— Pexwm mocTyma: it aBTOPU3HP. MOJIB30BaTENEH. -
DOI: https://doi.org/10.23682/154253

KoctrokoBa, H. 1. KomOuHaTOpHbBIE alrOpUTMBI JIsl IPOTPAMMHUCTOB : yueOHoe mocooue / H.
U. KoctiokoBa. — 4-e m3a. — MockBa : HWHrepner-YHuepcutrer WHpoOpManmoHHBIX
Texuonormit (MHTYUT), Aii Ilu Ap Menna, 2024. — 216 ¢. — ISBN 978-5-4497-2406-9. —
Texkcr : anextponHsbli // Ludposoit oopazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/133945.html. — Pexxum goctymna: st aBTOpU3HP. TOJIb30BaTeNeH

Matemartuka: nuddepeHiuanbHbie YpaBHEHUS, PAIbI, TEOPHUS BEPOSTHOCTEH U MaTeMaTUYeCcKas
cratucTuka : npakTukym / coctaBurenu O. A. CokonoBa, A. A. Cunopenko. — Boponex :
Boponexckuit rocynapcTBeHHbIN TexHuueckuit yausepcurer, ObC ACB, 2025. — 100 c. —

ISBN 978-5-7731-1231-0. — Tekct : anekrponHbii // [{udpoBoii oOpa3oBaTenbHBI pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/152442.html — Pexxum poctyma:
JUISL aBTOPU3UP. NTOJIb30BaTENEN

Cmupnos, JI. E. IudpoBas maremaruka B LibreOffice Calc : yuebnoe mocobume / 1. E.
Cwmupnos, 1O. I1. Kumkosuy, E. C. Hukutuna ; nox pepakuueit /. E. CmupHoBa. — Mockaa :
[Tpomereit, 2024. — 244 c. — ISBN 978-5-00172-638-8. — Tekct : 37eKTpOHHBINA //
[Mudpposoit  oOpazosarensHblii  pecypc IPR - SMART :  [caiir]. —  URL:

https://www.iprbookshop.ru/153569.html — Pexwum nocryma: 1jst aBTopu3up. mojb3oBaresien

Cnycok 10NOJHUTEIBHOM JIUTEPaTypPhbl
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bopucosa, JI. P. Maremaruka u ananu3 JaHHbIX c noguepkkoir MS Excel m s3pika R.
[Tpaktukym. Y.1 : yuebnoe nocodbue / JI. P. bopucosa, U. 10. Cenpix, M. b. XpunyHnosa ; nox
penakmueii 1. FO. Cenpix. — Mocksa : [Ipomereit, 2024. — 374 ¢. — ISBN 978-5-00172-595-
4. — Texkct : anexkrponnsiit // Ludposoit obpazoBarensubiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/153435.html. — Pexkum gocrtyma: s aBTOPH3HP.
I0JIb30BaTelen

BreruncnurtenbHas MatemaTtuka : yuyeOHoe mocooue / B. H. Bapamaes, 10. B. Ocunos, I'. JI.
Caduna, H. H. PoraueBa. — Mocksa : MUCH-MI'CY, Aii [Iu Ap Meauna, O6C ACB, 2024. —
88 c. — ISBN 978-5-7264-3472-8. — Texct : snexTponnslii // LludpoBoit 0OpazoBaTeabHbIHI
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/140466.html. — Pexum
JOCTYTA: JIJIsl aBTOPHU3UP. TOJIb30BaTENICH

[Nankuna, M. 1O. Jluckpernas matematuka. [Ipumepsl u 3agaun : mpaktukyM / M. 1O. I"ankuna.
— HoBocubupck : CuOUPCKUIl TOCYTapCTBEHHBIH YHUBEPCUTET TEICKOMMYHUKAIUNA U
uHpopmatuku, 2024. — 29 ¢. — TekcT : anexTponubli // LludpoBoii 0Opa3zoBaTeIbHBIN pecypc
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/149507.html. — Pexxum moctymna:
JUIs1 aBTOPU3UD. MOJIb30BaTENEH

Pacromumna, O. M. Beicias maremaruka : npaktukym / O. M. Pactormuuna ; moja pegakuuen A.

W. Hwxnaukosa, T. H. Ilonosoi. — 2-e u3n. — MockBa : MOCKOBCKHI I1e1arorn4ecKuii
rocyfaapcTBeHHbli yHuBepcuter, 2024, — 138 c. — ISBN 978-5-4263-0534-2. — TexkcrT :
anekTponnbld // IludpoBoii oOpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/145684.html. — Pexxum goctymna: ajisi aBTOpU3UP. TOJIb30BaTeNei

YepusieBa, C. H. JluckperHas maremaTthka B HporpamMMmMupoBaHuu. [IpakTukym : ydeOHOE
nocobue / C. H. Yepnsiera, JI. A. Kopobosa, . C. ToncroBa. — Boponex : Boponexckuii
rOCyAapCTBCHHBIM YHUBEPCHUTET WH)KCHEPHBIX TexHojorui, 2023. — 60 ¢. — ISBN 978-5-
00032-623-7. — Tekcr : anextponHsbli // L{udposoii o6pazoBarensHbId pecypc [IPR SMART :
[caiir]. — URL.: https://www.iprbookshop.ru/132741.html. — Pexum mocryma: uis aBTOPU3UP.
II0JIb30BATEIEN

7.2 IlepeuyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALUOHHON ceTu « AHTepHeT»

http:// fcior.edu.ru - ®enepanbHbIN EHTP HHOOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB:

http://elibrary.ru - HayuHas snekTpoHHas OUOIHOTEKA.

7.3. UndopManoHHbIE TEXHOJIOTHH, THICH3HOHHOE IPOrPAMMHOE 00ecredeHue

JIMIIEH3MOHHOE IPOTPaMMHOE 00ECIICUCHHE

PexBU3UTHI MUTIEH3HIT/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

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

Jlunensust 6eccpoynast

Awntusupyc Dr.Web Desktop Security Suite

JInneH3noHHbIN cepTUdUKaT
Cpok nerictBust: ¢ 24.12.2024 no 25.12.2025

KoncynpranT [limroc

Jorosop Ne 272-186/C-25-01 ot 30.01.2025 r.

[{udposoit 0O6pazoBaTenbHBIN pecypc
IPR SMART

Jlunensuonnsiit gorosop Ne 12873/2511 ot
02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 r.
10 30.06.2026 1.

becommaraoe 10

Sumatra PDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCIHHUIIJINHBI
8.1. TpeGoBaHus K ayIMTOPUAM (IIOMELEHUAM, MeCTaM) [IJIsl IPOBeACHUA 3aHATUI
1. YueOHasi aynuTopus AJsl POBeIeHUs 3aHATHI JeKIIMOHHOT0 THIIA.

Crernuanu3upoBaHHas MeOEIb:

Jocka menoBas - 1mt., maptel - 35 Wrt., cTyibs - 66 mWT., kKadeapa HamoapHast - 11IT.

Habop neMoHCTpaliMOHHOTO 000PYI0BaHUS U YY€OHO-HAIJISITHBIX TTOCOOHMH, 00eCTIeYMBAOIINX
TEMaTUYECKHE UILUTFOCTPAIUU:

Hacrennsiit sxpan — 1 mt;

ITpoextop — 1,

HoytOyk — 1.

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

Crienmanu3upoBaHHas MeOeb:

JHocka menosast - 1wuT., naptsl - 10mrT., cTynaes - 301T., Ty MATKU-11IT., CTOJI OJHOTYMOOBBII
IpenoiaBaTeabCKuil — 11IT., KOMIIBIOTEPHBIE CTOMBI - 101mT.

TexHuueckue cpencTBa 00ydeHus, CayKalle Ui IPeJoCTaBlIeHUs yaeOHOH nHpopMaIim
00JbIION ayAUTOPUU:

[TK-8 .

OKpaH HaCTEeHHBIA PyJOHHBIN — | 1IT.

ITpoextop — 1 .
3. IlomelneHue it CAMOCTOSITEIbHOM Pa0doThl. BUO/IMOTEYHO-N31aTEJILCKUIA IEHTP

Otnen o0CTyKUBaHUS TICUATHBIMU U3/IaHUSIMHU

Crneunanu3upoBaHHas MeOeb:

Pabouue cronst Ha 1 mecTo — 21 wT.

Crynpg — 55 wr.

Habop neMoHCTparimoOHHOTO 000pYIOBaHUS M YIeOHO-HATIISTHBIX TOCOOMI, 00€CIIeYHBAIOIIIX
TEeMaTU4YeCKHEe WILTIOCTPAIMHU:

DKpaH HACTEeHHBIN — | 1mIT.

ITpoexrop — 1 .

Hoyr6yk — 1 mr.

HNudopmaninoHHo-0nbarorpaguueckuii oTaen.

Crneunanu3upoBaHHas MeOelb:

Pabouue cronbl Ha 1 MecTo - 6 mT.

Crynpg - 6 mr.

KomnbroTepHas TeXHUKA C BO3MOKHOCTBIO MOJKIIOUEHHS K ceTH «MHTepHeT» 1 obecreueHuem
JIOCTYTIA B 3JIEKTPOHHYIO HH(pOpMaIimoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CeBKarl'A»:
ITepconanbHbIN KOMIBIOTEP — 11IT.

Ckanep — 1.

MOV — 1mr.

Otnen o0y )KUBaHUS SIIEKTPOHHBIMH U3JAaHUSMU

Criennanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 Mecto — 24 miT.

Crynbsa — 24 wr.

Habop nemMoHCTpanimOHHOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIX TTOCOOMH, 00eCTIeIMBaIOIINX
TEeMaTU4YeCKHe WILTIOCTPAIUHU:

WNHTrepakTuBHas cucrtema — 1 mr.

MouuTop — 21 mir.

CereBoii TepmMuHai —18 mT.



[K — 3 .
MOV — 2 mir.
[TpunTep — lmr.

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

Pabouee mecTo npenoiaBaresnsi, OCHAILIEHHOE KOMITBIOTEPOM C AOCTYNoM B MHTepHeT.
PabGoune mecta oOydwaromumxcs, OCHAIIEHHBIE KOMIBIOTEpaMH C JOCTynoM B MHTepHeT,
npeHa3HauYeHHbIE AJIs pabOThI B 3JIEKTPOHHOI 00pa3oBaTenbHON cpefe, U T.11.

8.3. TpeGoBaHus K cieMAJIM3UPOBAHHOMY 000PY/10BAHUIO HET

9. OCOBEHHOCTH PEA/IMBALIMU JUCHUIIJINHBI 1J1s1 UHBAJIM/10OB U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbAA

s oOecriedenust oOpa3oBaHUs HWHBAIMAOB M OOy4aloOUIMXCid C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3JI0pPOBbsI pa3palaThiBaeTcsi (B cCliydae HEOOXOIUMOCTH) aJanTHpPOBaHHAs
oOpa3oBaTenpHas MpOrpamMma, WHJIWBUIYaJbHBIA Y4eOHBIM IUIaH ¢ Y4eTOM OCOOCHHOCTEH HX
NCUXO(U3UUECKOTO DPA3BUTUS U COCTOSHUSL 3/I0pOBbS, B YaCTHOCTHM IPHUMEHSETCS
WHAUBUAYAIbHBINM MOIX0J K OCBOSHHUIO MUCIUIUIMHBI, WHIWBUIYyaJbHbIC 3alaHus: pedeparsl,
NUCbMEHHBIE PabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl WM JAMAJOTH, WHIUBHIYaJbHBIC
KOHCYJIbTAIlMHM, MCIOJIb30BaHUE JUKTOPOHA U JPYTHX 3aMUCHIBAIOIIMX CPEACTB s
BOCIPOM3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOro MaTepuaia.

B nmenmsx oOecrneueHuss oOO0y4aromMxcs WHBAIMAOB UM JIMIl C OrPaHUYECHHBIMU
BO3MOXHOCTSIMH ~ 3[IOPOBbSl  KOMIUJIEKTYeTCcs (OHJ OCHOBHOW Y4eOHOH JHTEpaTypoi,
aJaNTUPOBAHHONW K OTPAHMYEHUIO OJIIEKTPOHHBIX O00pa3oBaTelIbHBIX PECYpPCOB, IOCTYN K
KoTOopeiM opranuzoBan B BULl| Akamemuun. B Oubnuoreke MpOBOASATCS WHANBHAYaJIbHBIE
KOHCYJIbTAllMM JUIsl JAHHOM KaTeropuu MOJIb30BaTeNel, OKa3bIBa€TCA MOMOLIL B PETUCTPALUU U
UCIIONIb30BAHUU  CETEBBIX U  JIOKAJIBHBIX JJIEKTPOHHBIX  00pa30BaTENbHBIX PECYPCOB,
IIPEJIOCTABIISAIOTCS MECTA B UNTAIBHOM 3aJI€.



ITpunoxxenue 1

®OH/I OHEHOYHbIX CPEIACTB

o AMCIHUIIJIMHE MaremaTuka




1. MACHOPT ®OHJA OLIEHOYHBIX CPEJCTB MO JUCHUIIJINHE

MaremaTHKa

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

Nupexc DopMyJIHUPOBKA KOMIIETCHIIUU

OIIK-1 CnocobeH TPUMEHSTh €CTECTBEHHOHAYUYHbIE M OOIICHHKEHEPHBIC 3HAHUS,

MCTOAbl MAaTCMATHUYCCKOI'0O aHajin3da U MOJACIHMPOBAHUSA, TCOPECTUYCCKOIO H
OKCIICPUMCEHTAJIIBHOI'O UCCIICJOBAHUS B HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTH,

2. Oranbl (pOPMUPOBAHUA KOMIIETEHIIUN B MPoLecce 0CBOEHNS M CIUNINHbBI

OcHOBHBIMU 3TanamMu  (OPMHUPOBAHUS YKA3aHHBIX KOMIICTCHLIMH TpU HU3Yy4YCHHUH
JVICIIATUTMHBI SIBIISTFOTCS TIOCJIEIOBATEIEHOE H3YUCHUE COJICPKATEIBHO CBA3aHHBIX MEXKIY COOOU
pasznmenoB (TeMm) y4YeOHBIX 3aHATHH. V3ydeHwe Kakmoro pasnaena (TeMbl) Npeanoliaraet

OBJIaICHUC O6y‘laIOI_I_[I/IMI/ICH HCO6XO,I[I/IMLIMI/I

KOMIICTCHIOUAMMU. Pe3y.]'II>TaT aTTcCTalluu

o0yJaromuxcsi Ha pa3IuyHbIX dJTanax (OpMUPOBaHHMS KOMIIETCHIIMH MOKa3bIBaeT YPOBEHBb

OCBOCHMS KOMIIECTCHIIMH O6y‘IaIOH_II/IMI/IC${.

OTaIHOCTh (1)OpMI/IpOBaHI/I$I KOMHGTGHHI/If/'I npsaMoO CBsA3aHa C MCECTOM AJUCHUILIMHBI B

00pa3oBaTeNbHOI MporpamMmme.

Pa3genn! JUCHUNIINHDBI

®opMupyeMble KOMIETeHIHMH (KO/bI)

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




3.Iloka3arejiu, KPpUTEPHH U CPeICTBA OLICHUBAHNS KOMIIeTeHINH, GopMUpYyeMBIX B Ipouecce H3y4YeHUs JMCIUILTHHbI
OIIK-1. CnocobGeH HpUMEHSTh €CTECTBEHHOHAY4HbIE W OOIEUMH)KEHEpHbIE 3HAHMs, METOAbl MAaTEeMaTH4EeCKOTO aHalu3a U MOJAEIMPOBAHMS,
TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOTO CCIeIOBaHUS B IPOPECCUOHATBHOMN IEITETbHOCTH

HNuauxaropsl Kputepnn onennBaHus pe3yIbTaToOB 00y4eHHUs CpencTa olleHUBAHMS
HOCTHKeHMSsl Pe3yJIbTATOB 00y4eHHsI
KOMIIeTeHIH HeyNAOBJIETBOPUTEILH | YAOBJIETBOPHUTEILHO 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 | MpodeccnoHaTbHON JeSITeTbHOCTH npodeccnoHambHON KOHTPOJIbHBIE
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 | KOHTPOJIBbHBIC
OOIIENH)KEHEPHBIX OOIIeMHKEHEPHBIX KOHIICTIIIHSIX, MOJIX0/1aX, METOJIaX KOHIICTIITHSIX, BOIIPOCHI,
MOJIX0/1aX, METOIaX MOJX0/1aX, METOJIaX | OOLIEMH)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,
KOHTPOJIbHBIC




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 MaTEeMaTHKHU 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 npodecCuoHaNbHON | MpodecCuoHaATLHON npodeccuoHaIbHON npodeccuoHanbHON BOTIPOCHI,

npoeccuoHaIbHON JeSITeTFHOCTH. JIeSITeIbHOCTH. eI TeTFHOCTH. JeSITeTFHOCTH. KOJUTOKBUYM, PP
JESATEIbHOCTH. 3DO: TecToBBIN

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

Bonpocs! k 3Kk3aMeHy 110 JUCHHUILINHE
«MareMaTuka»

Cemectp |
Matpuiel, neficTBus Hax MaTpuiiaMu. Panr matpunsl. OGpaTHas MaTpHIia.
Onpenenuren, OCHOBHbBIE CBOWCTBA ONPEAEIUTENEH.
Cuctembl JIMHEHHBIX anreOpandyeckux ypaBHeHui. Teopema Kponekepa — Kanemm. Meton
["aycca, MmeTon oOpatHO# MaTpuilsl, hopmyibsl Kpamepa.
Bexropsl. OcHoBHbIE onipeneneHus. JyinHa BekTopa. JInHeiHbIe onepaiiuy HaJl BEKTOPaMH.
CkaysipHOE MTPOU3BEICHNE BEKTOPOB, MX CBOMCTBA, KOOpAWHATHAS opMa, IPUMEHECHHE.
BektopHoe mnpousBeneHue ABYX BEKTOPOB, UX CBOWCTBA, KOoopAuHaTHas (opma, Mpu-
MEHEHHE.
CwmenaHHoe MPOU3BEICHUE TPEX BEKTOPOB, X CBOMCTBA.
BriBog 00mIero ypaBHEHHS IIJIOCKOCTH, TEOMETPUYECKHH CMBICI €ro Kod((UIIMEHTOB.
Pasznuynble THIBI ypaBHEHUS TIOCKOCTH, PACCTOSIHUE OT TOYKH /10 TJIOCKOCTH.
BekropHoe, KaHOHWYECKOE M MapaMETPUUYECKOE YPAaBHEHMsI MPSMOW B IPOCTPAHCTBE,
NapajuieIbHOCTh W MEPHEHAUKYISIPHOCTh JBYX TMPSAMBIX. YTOI MEXIy MpsSMOH
MJIOCKOCTBIO, YCTIOBUS MIPUHAJIC)KHOCTH MIPSIMOM U IJIOCKOCTH.

O6miee ypaBHeHHe npaMoii B R (ypaBHEHHs MPAMOM Ha MIOCKOCTH). YTOJ MEKLY JBYMs
npsMbIMU.  PaccrostHMe OT TOYKM [0 HpSAMOW. YCIOBHS IAapajUIeIbHOCTH M Iep-
NIEHUKYIISIPHOCTH JBYX MPAMBIX. Y paBHEHUE IPSIMOU B OTpE3Kax.

YpaBHEHNE OKPYKHOCTH, DJLIUIICA.

YpaBHeHue runepooJIbl U mapadoIIbl.

OnemeHTbl MareMmartndeckoil joruku. llpenen nmocnmepoBarenbHOCTH. beckoHEUHO Maiible
MOCJIEI0BATEIbHOCTH, TEOpeMbl O OECKOHEYHO MalbiX. TeopeMbl 0 mpenenax.
Ilepexon k mpezeily B HepaBeHCTBaX. MOHOTOHHBIE ITOCIEN0BATEILHOCTH.

UYucio e.

OcHoBHble TeopeMsl 0 npezaenax. [lepexon k npeneny B HepaBeHcTBax. [lepBblil 1 BTOpoi
3aMe4aTeIIbHbIE IIPEIETIbI.

Teopema Beifepmirpacca. HenpepbIBHOCTh 37eMeHTapHBIX (QyHKUUH. OrpaHMueHHOCTh
HenpephIBHBIX (YHKIMI Ha oTpe3ke. IIpomMexxyTouHble 3HAUEHUs HENPEPHIBHBIX (YHKIMH
Ha otpe3ke (Teopema bonbiiano-Komm). 'eomerpudeckuii 1 MeXxaHHUECKUIA CMBICTT.

Ces3p nuddepenunana u npousBoaHoil ¢pynkuuu. [Ipumenenune nuddepenumnana B npu-
OJMKEHHBIX BBIYUCICHUSAX.

IIpon3BOHBIE CYMMBI, IPOU3BEACHUS U YACTHOTO.

[Tpon3BomHas CIOXHOM (YHKUUHM, JOTapu(PMUUYECKOM, TOKa3aTelIbHOM, CTENeHHOM
¢byukun. [Ipon3BoiHbIE BHICIIMX HOPSAIKOB OT CIOKHBIX (PYHKIIHH.

Teopema depma. O600LIIEHHAs TEOPEMA O CPEAHEM.

Teopema Jlarpansxka, Poms.

Teopema Komm. IIpasuino Jlonurans.

[Tpu3Hak MOHOTOHHOCTH (PyHKUIHHU. TOUYKH IKCTpeMyMma.

Jlocrarounele mpu3Haku dKcTpeMyma. MccienoBaHue Ha 3KCTpEMYM € IOMOLIBIO IIPO-
W3BOJIHBIX BBICILIETO MOPSAKA.

Haubosnbiiee u HanMeHblee 3HaYeHUS (PYHKIIMU Ha OTpPE3Ke.

Beimykiiocts 1 BOrHYTOCTh QyHKIMH. Touku nepernda. ACUMITOTH KpuBbIX. OO1uUi M1an
HNOCTPOCHUS IPaUKOB.

Cemectp |1
[TepBooOpazHast GyHKLIUHU U HEOIIPEACICHHBIA HHTETpaJl.

CBolicTBa HEOIPEEICHHOIO UHTETpaa.
WHTerpan oT OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHI (TabInIIa HHTETPAJIOB).
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OCHOBHBIE METO/IbI UHTETPUPOBAHUS (HEMOCPEICTBEHHOE HHTETPUPOBAHNUE, 3aMEHA Iepe-
MEHHOH, UHTETPUPOBAHUE 10 YACTSAM).

WHTerpupoBaHue paluoHAIbHBIX JpOOeH.

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIUH.

HHTerpupoBanie HEKOTOPhIX UPPALMOHATIBHBIX (QYHKINH.

IlonsTHE OIPENEICHHOIO UHTETPasa, €ro NFeOMETPUYECKUN CMBICIL.

CBoliCTBa OIPEEIIEHHOIO UHTErpaa.

. ®opmyna Herotona-Jleitonuma. Teopema o cpennem.
. Beluniciienue onpeneneHHoro HHTerpajga MeToAaMyu HHTErPUPOBAHUS 110 YacTAM U 3aMEHOI

MIEpPEMEHHOM.

Hexoropsle reomerprueckue U Gpu3NYeCcKUe IPUI0KEHUS ONPENeIEHHOI0 MHTerpaia.
HecobGcTBeHHBIE MHTETrpalIbl, IPU3HAKU CXOJAUMOCTH.

[TpuOnm>keHHbIE METO/IbI BBIYUCIICHUS OIPEEIEHHBIX UHTETPaioB ((hopMyIibl Tpanenui,
IPSIMOYTOJIbHUKOB, CUMIICOHA), OLIEHKA MOIPEUIHOCTH BBIYMCIEHUH.

YacTHble MPOU3BOIHBIE U YaCTHBIE MU (HepEeHIIHAIBL.

Huddepenumpyemsie pynkunn. Heodxoaumoe u qocrarounoe ycnosue audde-
PEHLIMPYEMOCTH.

[TpousBoaHas cnoxxnoit pynkuuu. [Tonuerit muddepenmnmar.

ITpon3BoaHas MO HAIPaBIEHUIO.

I'paguent. CBsi3p NPOU3BOAHON 10 HAIIPABJICHUIO C TPAUEHTOM.

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

DKCTPEMyM U YCIOBHBIN IKCTPEMYM (YHKIIUU MHOTHUX ITEPEMEHHBIX.

YacTHble MPOU3BOIHBIE U YacTHbIE U (epeHuabl.

Huddepennmpyembie pynkuuu. Heobxoammoe u mocratounoe yciaoue auddepeH-
mupyemoctu. [IpousBoaHas cnoxxnoit pynkuu. [onusit tuddepennmann.
[TponsBoaHas no HanpasieHuto. I'paguenT. CBA3b NPOU3BOAHOM IO HAIIPABIEHUIO C
rpaauenToM. [IpousBoanbie U AuddepeHnanbl BHICIINX MOPSAIKOB, PABEHCTBO CMEIIaHHbBIX
IIPOU3BOIHBIX.

[Tonsitue uncnoBoro psaa. OcHoBHBIE onpezeneHus. CBONCTBA CXOASIIMXCS PSAAOB.
HeobOxonnmoe yciioBue cX0AMMOCTH YHCIIOBBIX PS/IOB.

Psinbl ¢ HeoTpunaTenbHbIMM WwieHaMu. [Ipru3Haku cpaBHEHUS! CXOAMMOCTH psa.
Psipl ¢ HeoTpuniarensubiME uiieHaMu. [Ipu3nak Jlamambepa cxoaumocTu psija.

Psinbl ¢ HeoTpunaTenbHBIMM WieHaMu. MIHTErpaibHbII PU3HAK CXOIMMOCTH Psija.
Psinpl ¢ HeoTpunaTenbHBIMM WwieHaMu. PangukanbHblil npuszHak Komm cxonuMoct psaa.
3HaKOUYEPEYIOIINECS PSIABIL.

AOGCo0THas M YCIIOBHAsI CXOAUMOCTh 3HAKOTIEPEMEHHBIX PS/I0B.

@yHKIHOHAIBHBIE psi/ibl. OCHOBHBIE ONPEICICHUSI.

Crenennsle psaasl. Onpenenenue. IHTEpBa CXOIUMOCTH CTENEHHOTO PsiAa.

Teopema AGens. JlokazaTeabCTBO.

Pannyc cXxoquMOoCTH CTENEHHOTO pAJa.

CBolicTBa CTETIEHHBIX PS/I0B.

Paznoxenue ¢pynkuuit B crenennsle psabl. Paast Teitnopa u MakiopeHa.
Paznoxenue sanementapubix ¢pyHkuuit B psg Teitnopa

Psansr @ypre. Tpuronomerpuueckuii pag Oypee.

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

J- sin xdx
$/3+2cos x

Ixz sin 4xdx

I(X —x+1)dx
x*+2x° -3

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

T

% cos xdx
'! 1+sinx’

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

4. HaliT 4acTHBIC MPOU3BO/IHBIC TIEPBOTO U BTOPOT'O MOPsIKA ()YHKIIHH:

5. Haiitu rpaauent Gpydxkuun Z = f (X, y) B Touke M (X, y)

X2+y

6. Uccnenosars ¢pyukuuo Z = f (X, y) Ha SKCTPEMYM.
z=x2+y?—2x—2y+8

7. Haiitn HeomnpeaeIeHHbIe HHTETPAJIbL.

_[ sin xdx
3/3+2cos x

Ixz sin 4xdx

_[(XZ — X +1)dx
x*+2x° -3

8. IMonk3ysce popmyoit HetoroHa-JIeliOHMIIA, BBIYUCIUTE ONPEIENICHHbI HHTETPaJl.
s

© cos xdx
! 1+sinx’

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

10. HaiiT 9acTHBIE TPOM3BOAHBIE TIEPBOTO M BTOPOTO MOPSIIKA (DYHKIIUH:

Z=X*+y*+7°
11. Haiitu rpaguent Gpynkiuun Z = f (X, Y) B Touxe M (X, y)

1= > M(-12)
X+y

12. Uccnenosats Gpynkuuo Z = f (X, y) Ha DKCTPEMYM.

z=x%+y?—2x—2y+8

13. Haiit HeonpeaeACHHBIC HHTETPAIBI.



J~arctg Jxdx
\/;(14- X)
Ixsin X €OS xdx
J- x2dx
x*—-81

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

3
J'ctgxdx.

4
15. Haiitu motaap GUrypsl orpaHudeHHON JIMHUSAMH. ClienaTh 4YepTex.

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

16. HaiiTi 9acTHBIE MPOU3BOHBIE IEPBOTO M BTOPOTO MOPSIKA (QYHKIIAH:

_ 2y

Cx-y

17. Haiitu rpaguent pyuxiun Z = f (X, Y) B Touxe M (X, y)
z=x%2-2xy+3y-1 M(L2)

18. Uccnenosats GyHkuuo Z = f (X, y) Ha SKCTPEMYM.
Z=2Xy—4x-2y

19. HaiiTu HeonpeeIeHHbIE HHTErPaJIbl.

z

sin xdx

{/cos? x
.1
Ixarcsm —dx
X

J- (X + 3) dx

x* +x% - 2x

20. TTone3ysichk hopmyiioii HeroToHa-JIeiOHMIIA, BBIYUCIIUTE OMPEICICHHBIN HHTETPaL.
0 x
J.(x2 +2)e2dx.
-2

21. Haiitu tutomanp GUrypbl orpaHHYeHHON THHUAME. ClieNnaTh 4epTexK.
y= Jx L Y=XC.
22. HaiiTi 4acTHBIE IPOU3BOIHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (PYHKIINH:
2X —
z= y
X+ 2y
23. Haiitu rpaguent Gynxuun Z = f (X, y) B Touxe M (X, y)
z=x>+y% M(42)

24. Uccnenosats pyrkumo Z = f (X, y) Ha SKCTPEMYM.

z=x°+8y% —6xy+1



CEBEPO-KABKA3CKAS T'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
202_ —202_ yueOHbI TOL
Dx3aMeHalmoHHbIN omet Ne 1

110 JUCHUIIIIMHEC MareMaTuka

st obyuaromuxcs 1 kypca
Hanpasnenuss moarorosku 09.03.03 IlpuknagHast nuapopmaTuka

1. YucnoBsie psAibl: OCHOBHBIE ONIPEICIICHMUS.

2. Hekotopsie reomeTpudeckue W (PU3NUYECKUE MPHIOKEHUS OIPEIeICHHOTO
WHTErpaja.

3. HaiiTu HeonpeaeIeHHbIC HHTETPAIIBI.
sin xdx

{/cos? x

3aB. kadenpoii A.M. Koukapos



Bonpochl K KOJUIOKBHYMY
no aucuunauHe «MartemaTuka»
MaTtpuubl 4 onpeeTuTeH.
[TonsiTue MaTpuubl.
Onepanuu HaJy MaTPULIAMH U UX CBOMCTBA.
Onpenenurenu, UX CBOMCTBA.
Brrunciienne onpenenurenei.
MuHopb! 1 anredpanyeckue T0MOIHEHUS.
Paznoxxenue onpenenuTens MaTPHULBI 110 JIEMEHTaM CTPOKH WJIH CTOJIOIA.
OO6patHas marpula.
Panr maTpuusl.
Teopus cucreM JMHEHHbIX YPABHEHU.
1. CucrteMmsl N THHEHHBIX aNTeOpPaNYeCKUX YPaBHEHHH C N HEU3BECTHBIMH.
2. YcioBrue COBMECTHOCTH CHCTEMBI JIMHEHHBIX anreopanueckux ypaBHeHuit (CJIAY).
3. Matpuunas u BexkTopHas 3anuch CJIAY.
4. BBIMYKIIbII MHOTOYTOJIbHUK HA TUIOCKOCTH M MHOTOIPAHHUK B IPOCTPAHCTBE.
5. T'eomerpuueckas HHTEpIpETAIUs PELICHHUS CUCTEM JIMHEWHBIX YpaBHEHUN U Hepa-
BEHCTB.
Mertonnl pemenust CJIAY (matpuunsiit meton, Kpamepa, ['aycca).
7. Tlpumenenue metona XXopaana-I'aycca K BBIYHCICHUSM paHra MaTpUILIbl U
00paTHOM MaTPHIIBL
8. CucrteMbl M TUHENHHBIX ypaBHeHUH ¢ N HeusBecTHbIMU. Teopema Kponekepa-Ka-
HEJTIN.
9. Cuctembl JIMHEHHBIX OTHOPOIHBIX ypaBHeHUN. DyHIaMeHTaNbHAS CUCTEMA
peLeHui.
JJieMeHThl BEKTOPHOM aJjredpsnl.
1. Bextopsl. OCHOBHBIE MOHATHS.
2. JluneliHble omepary HaJl BEKTOPAMHU.
3. Tlpoekius BekTopa Ha ocb. Moaynb BEKTOpA.
4. JlecTBUs HAJ BEKTOPaMHU.
5. CkanspHoe Mpou3BeIeHIE BEKTOPOB.
6
7
8
9

NN E

Sk

JInHeitHas 3aBUCUMOCTh BEKTOPOB, OCHOBHBIE TEOPEMBI.
['eomeTprueckuii cMbIC JIMHEMHOW 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henuneiinble onepanuu HajJ BEKTOpaMH 33JaHHBIMH KOOPIMHATaMHU.
BekTopHOe npon3BeieHne BEKTOPOB, CBONWCTBA, IPUMEHEHUE.
10. CmemranHOE TIpOM3BEICHUS BEKTOPOB. CBOMCTBA CMEIIAHHOTO MTPOU3BEICHNS.
AHaJIMTHYeCKAasl TeOMeTPHs Ha MJIOCKOCTH M B IPOCTPAHCTBE.
1. IIpsmas B mpocTpaHCTBeE.
[IpsiMas ¥ IOCKOCTH B IPOCTPAHCTBE.
O61ee ypaBHEeHUE NPSIMOI B MPOCTPAHCTBE.
KaHoHnueckoe ypaBHEHUE MPSMOIL, TPOXOALIEN UEPE3 IBE TOUKH.
[Tepexon ot 001Iero ypaBHEHUS! K KAHOHUYECKOMY.
VYron Mexay 1ByMsl IPSIMBIMU, YCIIOBUS MTAPAILIEILHOCTH U MEPIIEHIUKYISIPHOCTH.
VYroa Mexay npsiMod U TUIOCKOCTbBIO, YCJIOBUS MAapaJUIeIbHOCTU U HEPIIEHIUKYISIPHOCTH.
IInockoCTh, OCHOBHBIE YpaBHEHHUS.
[Tpeobpa3zoBaHre KOOPAMHAT HA TJIOCKOCTH.
0. OOmiee ypaBHEHHE TIIOCKOCTH.
11. HenonHble ypaBHEHUS MJIOCKOCTH, YpaBHEHUE TIIOCKOCTH, IPOXOIALICH uepe3 oAHy, TpU
TOYKH.
12. HopmupoBaHHOE ypaBHEHHE TUIOCKOCTH.
13. PaccrostHue OT TOYKH JI0 TUIOCKOCTH.
14. Yron Mexay II0CKOCTSIMU, YCIIOBUS AapaUIeTbHOCTH U NEPIIEHINKYISIPHOCTH TIOCKO-
CTen.
15. Kpusbie BTOporo nopsiaka. [ 'unepoona, onpesenenne, BIBOJ ypaBHEHHSI, HCCIICIOBAHUE
(dopMBI. ACUMITOTHI TUTIEPOOITBI

HB©OooNoO TR WD



KoHnTpoabHbIe BONpochl
no gucuumIuee «MaremaTuka»

Teopus npeesioB.

1.

CoNORWN

10

11.
12.

YucnoBble NOCIEA0BATENBHOCTH U NIPEAEIIBL.

CBoiicTBa CXOIAIINXCS ITOCIIEN0BATEILHOCTEM.
[lepeMeHHBIE ¥ TOCTOSIHHBIEC BETMYMHEI.

OyHKIMH U c110cO0bI X 3a7aHus. OCHOBHbIE 3JIEMEHTapHbIE (PYHKIMU U UX Tpa(uKH.
WurepniommpoBanue GyHKIUI.

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

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

HermnpepriBHOCTS pyHKIMHU. Kitaccudukarys Touek pa3pblisa.

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.

Tabnua npou3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (QYHKLIUH.

[TpousBoaHas COXKHOU, 0OpaTHOH, HEIBHOU, ITAPAMETPUUYECKH 3aJaHHON (PYHKITHH.
[onstue nuddepeHumnana, reoMeTpUIECKUl CMBICIL.

OcHoBHbIE cBO¥CTBa MU depeHImana.

ITpouzBosHbie U 1uddepeHIaIbl BHICIINX OPSIKOB.

VHBapuaHTHOCTB ()OPMBI IEPBOTO U HEMHBAPUAHTHOCTH (POPMBI BBICIINX U PEPEHIUATIOB.

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

Komm).

[IpaBuio Jlonurans packpsITHs HEONIPEAECICHHOCTEN.

®opmyna Teitnopa u ee cBA3b ¢ 3a1a4ell TPUOIMKEHHOTO BBIYUCIICHUS 3HAUYCHUN (yHK-
117078

ITpumenenne auddepeHuanbHOro HCUNCICHNS K HCCaeloBaHuI0 (GYHKIMHM U mocTpoe-
HUIO TpauKOB.

IIpr3Haku MOHOTOHHOCTH.

DKCTpPEMYMBI U MPABUIIA UX HAXOXKACHUS.

. BBIHYKJ'IOCTL, BOTHYTOCTB, TOYKHU neperH6a. AcHMIOTOTHI

HNHuTerpanbHoe ucuncjieHue GQyHKIMA OAHON NepeMEHHOM.

1. TlepBooOpasHas GyHKIMHU U HEOIIPEIeIeHHBI HHTErpaJl.
CBolicTBa HEONPEIEIEHHOIO UHTETpaIa.
WHTerpan oT OCHOBHBIX 3JI€MEHTapHBIX (PYHKIMH (TabaKIIa HHTETPAIoB).

o

OCHOBHBIE METO/Ibl HHTETPUPOBAHUS (HEMOCPEICTBEHHOE HHTETPUPOBAHUE, 3aMEHA

MIEpEeMEHHOMN, UHTErPUPOBAHUE 10 YACTSIM).

5. HHrterpupoBaHue panrioHaIbHBIX IpOOEH.

6. WuTerpupoBaHne TPUTOHOMETPHUECKUX ()YHKITHIA.

7. WuTerpupoBaHue HEKOTOPHIX UPPAITMOHATBHBIX (DYHKITHIA.

8. IlonsATue onmpeneneHHOro MHTErpaa, ero reOMeTpUYECKUI CMBICI.

9. CgoiicTBa oOIpeneNeHHOr0 HHTErpaa.

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

11. Beruucnenue onpeaeIeHHOro HHTETrpaia MeToJaMi HHTETPUPOBAHUS TI0 YaCTSIM U 3a-
MEHOH NIEPEMEHHOM.

12. HexoTopsblie TeoMeTpuiecKre U (PU3UISCKUE TTPHIIOKEHUS OTIPEICTICHHOTO HHTErpa-

na. HecoOGcTBeHHBIE MHTErpalibl, IPU3HAKHA CXOAUMOCTH.



13. IIpubnuxeHHbIE METO/IbI BBIYUCIICHUSI OTPEICICHHBIX HHTErPaoB ((GOopMYyIThI

Tpamnenu, mpsIMoyroJbHIUKOB, CUMIICOHA), OIICHKA TTOTPEITHOCTH BHIYUCIICHUH.

JAnddepenunanbrHoe ucuncieHne GyHKIUUN HECKOJIbKHUX MepPeMEHHbIX.

1.
2.

o 0ok~ w

YacTHble MPOU3BOJHBIE U YaCTHBIE U (HepeHIHABL.

Huddepenumpyemsie pynkunn. Heobxoaumoe u gocrarounoe yciaosue audde-
PEHLIUPYEMOCTH.

[TpousBonHas cnoxHoi ¢pynkuuu. [lonuenii quddepennnan.

[IponsBoaHas 10 HANPaBICHHUIO.

I'paguent. CBA3b NPOU3BOAHOMN 110 HAIIPABJICHHIO C TPAJHUEHTOM.

[TponsBoansle u qudHepeHranbl BEICIIMX MOPSIKOB, PABEHCTBO CMEIIaHHBIX
npou3BoaHBIX. Hanbonbiiee n HanMeHbIee 3HaueHNs (QYHKITHH.

DKCTPEMyM U YCIOBHBIN IKCTPEMYM (YHKIIMHA MHOTHX ITEPEMEHHBIX.

JuddepeHunanbHbie YpaBHEHH.

1.

abrwd

N o

Juddepenunanpapie ypaBHEHHS, OCHOBHBIE TOHATHSI.

Juddepenunanbabie ypaBHEeHHs 1-ro nopsaka.

Juddepenunanbable ypaBHEHHUS BBICIIMX MOPSIIKOB.

JIuneitnble ogHOPOAHBIE AU(PepeHIInanbHble YpaBHEHHS BBICIIUX MOPSAKOB.
CrpykTypa 0011ero pemeHus JMHEHHOro 0IHOPOJHOTIO ypaBHEHUs, popmyia
Octporpaackoro-JInyBus.

JIuneiinsie HEOmHOPOIHBIC MU epeHnnanbabIe ypaBHeHHs |-To mopsiaka.
Cucrtema 0OBIKHOBEHHBIX U (epeHInaIbHbIe YpaBHEHUS 1-T0O OpsIKa.

YucaoBble Q)yHKHPIOHaJII)HbIe PHAABI.

1.

No abkowd

YucnoBsle pslbl, CXOOUMOCTb U CYMMa.

[elictBus ¢ psaaamu.

MeTtoapl nccineoBaHus CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PAIOB.

MeTtoapl uccieoBaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSAOB.
@OyHKIMOHAIbHbBIE PAJbI, 00JaCTh CXOIUMOCTH.

CreneHHbIe psjibl, pa3iokeHue QYHKIHUMI B CTENIEHHBIE PSI/IbL.

Psan Telinopa, nocraroynsle yCIOBHs cXOAUMOCTH psifa Teinopa. Paznoxenue
aIIeMeHTapHbIX PpyHKUMH B psina Teitnopa.



KoMmneKkT TecTOBBIX 3aJaHUit
no JucHuIInHe «MaTreMaTHKa»

5 3 2
1. Omnpenenutens Tpethero nopsiaka [—1 2 4|  pasen
7 3 6
im X° +5x+4
2. 3uavenne MW | —————— aBHO
" x2—3x+7) "

3. Tlpu KaKoM 3Ha4YEHHH MapaMeTpa & BEKTOpBI 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 CyHIIECTBYIOT KBaJpaTHble MATpUIlbl X W A OJIHOTO TOPSIKA, YIOBJICTBOPSIOIIHME
YCJIOBHIO:

XA =AX =E,
rae, E - eguHMuHas MaTpuiia TOro e camMoro Mopsjika, 4To ¥ marpuua A4, To Marpuma X
Ha3bIBACTCS K MaTpuie A 1 0003Ha4aeTcs
-3 7 8
5. lana marpunia A=| 4 -5 6| Torga cymMma 2JI€MEHTOB &, +a,, + 85, ITOW MaTPHIIBI
6 4 9
paBHa
1. -9
2. 19
3.1
4. 9
5 3 -8
6. Jlana matpuiia A=| 9 —7 6 | Torma cymMma DJIEMEHTOB PaCIOJIOKEHHBIX HA 21A6HOL
10 3 8

OouazoHanu TON MaTPUIIbl, paBHA

-5
-6
25
6

e



7. Onepanys yMHOXKECHHMS IBYX MaTPHIL] BBOJUTCS TOJIBKO VISl ClIydasi, KOTJa YUCIIO
IIEPBOM MaTPHUILIbI PABHO YUCILY BTOPOW MAaTpPHULIBIL.

8. CronbOupl (CTPOKHM) MaTpHIbl HA3bIBAIOTCS JMHEWHO 3aBUCUMBIMH, €CIIM CYIIECTBYET HX
JMHEWHas KOMOHWHAIUs, paBHAs , HMMeEIlas HEeTpUBHAIbHBIE (HE paBHbIE HYIIIO)
peLieHus.

3 2

9. Onpenenurens
Sa —

JJ paBeH 0 mpu o =

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

10. MHokecTBO nepBoobpasHbix QyHkuuu f(X) =3/x’ nmeer BUL:

1)§/F+c
5 4 e

2) 12
Es/xm tc
3) S

4) %WH:

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

1) 2Xx+3y—-34=0;

2) 3Xx+2y—-34=0;

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

4)2x —3y—34=0

12. Cucrtema TMHEWHBIX anreOpandyecKuX ypaBHEHH COBMECTHA TOTJa U TOJIBKO TOT/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 CHCTEMbI MEHBIIIE YMCIIa HEU3BECTHBIX, TO CUCTEMA UMEET
pEeLICHUN.

2 0 -4 1
15. JlaHbI MaTpHIIBI A=[0 JuB =( 1 Oj torma A B paBHO ...



-8 2)
2)

8 2]
3)

-7 oj
4)

1 O

16. Eciu (X1, X2, X3) pelleHHe CUCTEMBI JIMHENHBIX alreOpanyecKux ypaBHEHUI
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+X1X3=
11
2)0
3)-1
4)3

17. 1ns1 Toro, 4toObl cucTeMa OJJHOPO/IHbIX YPaBHEHUI UMella HEHYJIEBbIE PELLIEHUS,

H€06XOI[I/IMO Hn A10CTAaTO4YHO, YTOOBI paHr €c MaTpulbl OBLI MCHBIIIE YHCIIa

18. YpaBHeHue npsaMoil npoxoauT yepe3 Touky M (2;2;-2) nepneHAuKyIspHO IJIOCKOCTH
7X+7y-z-7=0, umeeT BUI...
X—2 y-2 1+2

1)

77 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

7 7 -1

. CosX

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

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

1) 0
2) -15
3) 105

4) -15



21. Haubonsuree 3nauenue Gpynkuun f (X) = %X3 - % x® + 2 ma otpeske [0;3] paBHO

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

22. IIpousBogHAs YaCTHOTO

-

(4x —1)?
24x +1

(4x —1)?
7

4x -1

i 7
(4x -1)*

1)

2)

3)
4)

23. MHOX€eCTBO — 3TO ...
1) nmpou3BosbHASE COBOKYITHOCTh OOBEKTOB
2) ynopsI0YeHHBIH HaOOp PIEMEHTOB
3) COBOKYMHOCTbH YHCEN
4) COBOKYITHOCTbH 3JIEMEHTOB, KOTOPbIE MOKHO MPOHYMEPOBATH

24. VYxaxuTe 4yeTHbIE (DYHKITUH:

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 WHTETPAT OT HEOTPHUIATEIFHOW (PYHKITUH fﬂ In(1 + x)dx uucneno paseH

2
27. Unrerpan: [ (ﬁ +3 ) dx paBen

2
1, é;+%;xﬂi+3ﬂi+c;

2. X2+x3+3%/x+c
3. X+ XX+ X3

4, X+C.

28. Unterpan: | e °S* - sin x dx pasen



1. —= ;
3
2. kcosx +C;
3. ¢
4. cosX+ A",
29. Unterpan: [ m paBeH
1 .
1. —arcsin x+c;
2
2. 1 arctg x+3 +C;
4 4
3. sinX+cos X +C;
4. arctg(x+3)+c.

30. ®opmyna J. f(x)dx = J. f [go(t)]go'(t)dt HasbIBaeTCs hopMyIIoi

31. Vcnionp3yst METOA MOACTaHOBKU, TOIYYUM j-

1. In‘x3 +ﬂ +C
2. %In‘x3 +1‘+C
3. 3|n‘x3+q+c

4. In(x3+1%+C

X3

dx paBHBIM
X3 +1

32. UnTerpan fol xe *dx paBeH

e—2.
e L
e;

e+1;

A w0 e

e+ 2.

33. Unrerpan j—:;. i—f paBeH



=

noe
w

O N

3
4.
Va

34. Ucnonb3ys hopmyny Herotona-JlelOHuIa, HOTYYHIN j (2x +sin 2x)dx pasubIM

0
1. 7
2. 7?
3. 0
4. z+n°
5
35. Ucnons3ys Gpopmyny Herotona-JleliOHuIIa, TOTYyUHITH I dx paBHBIM
52X —
1. 1 In7
2
2. 2In7
3. 1 +In7
2
4. 2+In7

36. Haiitu o61mmii uaTerpan ypasuenust:(x + v + 2)dx + (2x + 2y — 1)dy = 0.
1. c=X+2y+5x+y-3;
2. c+Xx+y=bh;
3. In(x+y+3)=c;

4. ¢=0.

37. TuddepennmansHoe ypasHenne v'> — (x + v)v' + xy = 0 umeer pemenne

1. 2x+y=0;

2 (y—x—;—C}(y—ce*FO;

3. x+y’+ce*=0;

4. e*+y+x=0.

38. BriOpaTh pyHKIHIO, KOTOpask YAOBIETBOPSET JTAaHHOMY YPaBHEHHUIO, IIyTEM €€ MOJICTAaHOBKHU



xy'=2y

1. y=5x°
2. y=x*
3.y =X
4.y=x"

39. Ompenenuth, Kakas TE€OMETPHYECKAas XapaKTEPHCTUKAa OTBEYAaeT OOIIEMYy pEIICHUI0
!
muddepennmansaoro ypasnerus Y = f (X, Y)
1. ceMbsi HHTErpaJIbHBIX KPUBBIX
2. MHTEeTpajJbHas KpUBasi, KOTOPas IPOXOIUT Yepe3 3aJaHHYI0 TOUKY
3. moJsie HampaBJIeHUH UHTETPAIbHBIX KPUBBIX
4. n30kimHa

2
40. Ompenenute Bun audGEpeHIUATHLHOTO ypaBHEHUS. YpPaBHCHHE  BHUIA ny'=1—X

HAa3bIBACTCA YPABHCHUEM

41. Ecn pag Y q Uy = Uy +Up + -+ U, + -,  cxomutes, TO ero o0mmii wien U,
CTPEMHTCS K , To ecTh liM,, 00 Uy = -+
3]’1

42. Tlo npusHaky Jlanambepa JAHHBIA PSI Yo =z



3ajanus ISt KOHTPOJILHBIX 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).

KontpoabHnas 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;.



KourpoabHas padora Nod
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



KonTpoabHast padora NesS
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.



PacyerHo-rpadguyeckue padboTsl

CEMECTP 1
BAPUAHT 1
3apanne Ne 1. Haiiti nponsBenenne Mmatpuiy AB:
) 1 0 1 1 2 2 5) -2 0 1
Va—|2 -1 3| B=|2 1 -1 A_[1—132j8_ 13 1
o 2 -1 > _2 1 2012 2 —2-1
3 1 O

3aganue Ne 2. Haiitu maTpuily, oOpaTHyIO JaHHOM:

A=(1 1
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 ypaBHEHHMI MeTOHOM: a) oOpaTHO# MaTpuilsl; 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

2x, +5x, —3x;, =4,

4x, —3x, +2x5; =9,
5x, + 6x, —2x,; =18;

UL (S W N |
3aganne Ne S. Halitn kocHHYyC yriia MEKIy BEKTOpaMHu AB 1 AC:
A(O, —3, 6), B(—12, 3, —3), C(—9, -3, —6).
3aganue Ne 6. BbI4uCIHTH [UIOIIA/Ib ApALISTIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d H b:
a=3p+d, b=p—2q; |p|=4, |g/=1 (p"q)=7x/4.
3aganue Ne 7. KomruiaHapHbl 11 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, MNPOXOJSUICH Yepe3 TOYKH
M,, M,, M,:

M,(-1 2, —3), M,(4, -1, 0), M (2, 1, -2), My -6, -5)

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMON:

X—3y+2z2+2=0, X+3y+z+14=0.

3aganue Ne 10. Beraucnuth npenensl QyHKIAN.

3
a) i, Y1+2x—3. 6) 1im X —42X—?(X +1)
>4 [ —2 x—>-1 X" +4x° -5

3ananne Ne 11. ITons3ysch TabnuIe MPON3BOAHBIX, HAUTH ITPOU3BOIHBIE CIICTYIOMIHNX (HYHKITHN:

y=In*(x*-2Inx)

BAPHUAHT 2



3ananne Ne 1. Haiitu npousBenenne Mmatpuil 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
-3 5 1

3ananne Ne 3. BoIunuciuTh onpeneauTenb:

3 2 2 2

4] = 9 -8 5 10
"Is -8 5 8
6 -5 4 7

3aganue Ne 4. Pemmth cucteMy ypaBHEHHMH METOAOM: a) OOpaTHOW MaTpuipl; 0) mo ¢opmynam
Kpawmepa; B) metonom ["aycca:

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

3apanme Ne 5. Halitu KocuHyc yria Mexay BEKTOpaMu AB u AC:
A(3, 3, —-1), B(5 5 —2), C(4, 1, 1).

3aganue Ne 6. BbIYuCIIHTH IUIOIIAH MApaLIeIOrpaMMa, IIOCTPOSHHOTO Ha BEKTOpax d u b:
a=p—3q, b=p+2q; |p|=1/5, |d|=1 (p"q)=~=/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 MO JI0 TIJIOCKOCTH, MPOXOASIIEH uepe3 TOYKH
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+72—4=0, 2X+2y—z—-8=0.

3aganue Ne 10. Beraucnuth npenensl GyHKIUN.

V1-x-3, - (x*+3x+2)?
ot 6) lim —— =
x>8 24 3/x x> 1yx® +2x° —x—2

3aganue Ne 11. [Tonb3ysacek Tabnuiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONIUX (YHKIIHIA:

y =Inlog, sin x

BAPUAHT 3
3ananne Ne 1. Haiitu npousBenenne matpui] AB:
3 5 7 1 2 4 5 0 6 -1
) a—|l2 -1 0| B=|2 3 -2 ) 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

3ananmne Ne 3. BoIunuciuth onpeneauTenb:
3 -5 2 —4
-3 4 -5 3
4| =
-5 7 -7 5
8 -8 5 6
3aganue Ne 4. Pemmth cucreMy ypaBHEHHH MeTOIOM: a) oOpaTHON MaTpuilsr; 0) mo dopMynam
Kpawmepa; B) metonom ["aycca:
2x, —3X, — X, +6=0
33X, +4x, +3%X, +5=0
X, +X, +X,+2=0

UL [V O U |
3aganue Ne S. Haiitu KocuHyC yria MeXIy BEKTOpaMu AB 1 AC:

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

3aganue Ne 6. BbIYHCITHTH [UIOIIA/b ApaJIeIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d H b

a=3p-2q, b=p+5q; |p|=4, |a|=Y2, (p"q)=57/6.
3aganue Ne 7. KomriaHapHbl i BEKTOPSI A , buco?

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

_ 2 _2)\2

¥2 -1 x>3 x> 4+ 4x° +3x

3aganue Ne 11. [Tonb3ysice Tabnuneit Nponu3BOIHBIX, HAWTH IPOU3BOIHBIE CACAYIOMIMX (PyHKIMN
y =sin* cos(zx —3)

BAPUAHT 4
3apanme Ne 1. Haiitu npousBenenue Mmatpun AB:
2 3 1 5 3 -1 . 15
Ya-|1 -3 of B=|0 6 7 )A=(71073 a)B=| 272
4 7 1 4 1 2 -1 4
3 -5

3ananne Ne 2. Haiitn MaTpuiry, oOpaTHYIO JaHHOM:



3aganue Ne 4. Pemuth cucreMy ypaBHEHHMI METOJIOM: a) OOpaTHON MaTpullel; 0) mo dopmyiam
Kpamepa; B) meTomgom ['aycca:

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

3aganue Ne S. Haiitu KocuHyC yriia MeXIy BEKTOpaMHu AB x AC:
A(—4, —2, O), B(—l, —2, 4), C(3, —2, 1).
3amanue Ne 6. BbIYHCIUTH IJIOIIA/b MTAPAIIETIOrPaMMa, MOCTPOEHHOTO Ha BEKTOpax A H b:
a=p—29, b=2p+q; |p|=2, |q|=3, (pAq) =37/4.
3aganue Ne 7. KomriaHapHbl i BEKTOPS! A , buc?
a={3, 3, 1}, b={1, —2, 1}, Cz{l, 1, 1}.
3apanme Ne 8. Hailtu paccTosstHue OT TOYKH M o HAO IUIOCKOCTH, MPOXOJAIIEH dYepe3 TOYKU
M., M,, My
M, (L, 2, 0), M,(1 -1 2), M,(0, 1, —-1), My(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 QyHKINHA.

3
2 lim \/x+13—2\/x+1; 6 lim 1+ x)° — (1+3%)

X—3 xz — 9 x——-0 X+ x5

3aganue Ne 11. [Tone3yscek Tabnuiiel MPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CIICAYIONIUX (yHKITHIA:

X

y=—
\J3=x?

_ Ig eSX

BAPHUAHT 5

3aganue Ne 1. Haiitu nponsBenenune marpur AB:

> 8 -4 rooe 7-12 5 _;i 2

) A—|6 9 -5| B=[3 -1 4 6)A:(__ jB: -
4 1 a 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. BEI9uCIUTh ONIpeIeInuTEIb:

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

|4 =

3aganue Ne 4. Pemmnth cucteMy ypaBHEHMH METOAOM: a) OOpaTHOW MaTpuupl; 0) mo ¢opmynam
Kpamepa; B) meTomgom ['aycca:

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

Sazanue N 5. Haiimu xocye yrna wescay nexropavt AB 1 AC
A5, 3. -1), B(5 2 0), C(6 4, -1).

3aganue Ne 6. BLIMHCIUTD [UIOMAb MApAJLIEIOrPAMMA, IOCTPOSHHOTO Ha BekTopax A u D
a=p+3d, b=p-29; |p|=2, |g/=3, (p"q)=7/3.

3aganue Ne 7. KomriaHapHbl i BEKTOPSI A , buco?

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, (L O, 2), M,(1 2, -1), M,(2, -2, 1), M,(-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.

. Yx-6+2.  x*-3x-2
a) lim — 0) I|m2—

x>2  x°+8 x>1 x*—x—2
3aganue Ne 11. [Tonb3yscek Tabnuiiell IPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CIICAYIONITNX (yHKIIHIA:

y =7sin’ x

BAPHUAHT 6

3aganue Ne 1. Haiitu nponssenenue matpun AB:

1 3 1 7 -1 1 2 0
Ya=|2 1 of B=|4 8 3 a5 1 0 3)B=|L " ?
1 -1 2 5 2 1 3 1

0 -1

3aganue Ne 2. Haiitu matpuily, oOpaTHyIO JaHHOM:

2 5 0
A=13 0 7
01 5

3ananne Ne 3. BEIYuCIATE ONIpEeIeTUTEIb:



3 -5 -2 2
—4 7 4 4
M=, o _3 7
2 -6 -3 2

3aganue Ne 4. Pemuth cucteMy ypaBHEHHH METOAOM: a) OOpaTHOM marpuusbl; 0) mo ¢dopMmynam

Kpamepa; B) meTomgom ['aycca:
X, — X, + X, =3
2X, + X, + X, =11
X, + X, +2X, =8

U v

3apanue Ne 5. Haiitu kocuHyc yria Mexay BEKTOpaMu AB 1 AC:
A(—3, —7, —5), B(O, —1, —2), C(2, 3, O).

3aganue Ne 6. BbIYHCITHTH [UIOIIA/b ApaJIeIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d H b:

a=2p-q, b=p+30; |p|=3, |a|=2, (p"q)=x/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

Ml’ MZ’ M3:
M, (L 2, -3), M,(L 0, 1), My(-2, -1 6), M,(3

3aganue Ne 9. HanncaTe KaHOHWYECKHE ypaBHEHUS MPSAMOIL:

X+5y+22+11=0, X—y—z—1=0.

3aganue Ne 10. Berarcnuts mipenensl GyHKIAHN.

4x-2. X —3x+2
a) lim ! 6) lim———
Xﬁlﬁ\/;_4 X—)lx —X _x_+1

2

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

y:coszx+4ﬁ

BAPUAHT 7

3aganue Ne 1. Haiitu nponssenenune marpur AB:

1 -2 6 11 2 0 -3 1
A A=|3 -4 0| B=|3 0 -—4 6) A=| 2 1 5 |B=
o 9 -1 6 -1 8 -4 0 -2

3apanne Ne 2. Haiitn MmaTpuiry, oOpaTHYIO JaHHOM:

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

3ananne Ne 3. BEIYuCIATE ONIpEeIeTUTEIb:

~9).



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
UL UL

3aganune Ne S. Haiitu kocuHyC yria MeXIy BEKTOpaMu AB 1 AC:
A(2, -4, 6), B(0O, —2, 4), C(6, —8, 10).
3aganue Ne 6. BbI4uCITHTH [UIOIIA/Ib ApaJIeIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d | b:
a=4p+q, b=p—q; |p|=7, |g/=2, (p"q)=7r/4.
3aganue Ne 7. KomriaHapHbl i BEKTOPSI A , buc?
a={3, 2, 1}, b={1, —3, —7}, Cz{l, 2, 3}.
3apanme Ne 8. Hailtu paccTosstHuE OT TOYKH M o A0 IUIOCKOCTH, NPOXOJSIICH 9Yepe3 TOYKH
M,;, M,, M;:
M,(3, 10, -1), M,(=2, 3, -5), M,(-6, 0, -3), M,(-6, 7, -10).

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

3aganue Ne 10. Berauciauts npenensl QyHKINHA.

. A9+4+2x -5, _ x®+4x% +5x+2
a) lim —————; 6) lim -
-8 3[x_2 x>l x"-3x—-2

3aganue Ne 11. [lone3yscek Tabnuiel MPON3BOIHBIX, HAUTH MPOU3BOTHBIC CISAYIONINX (yHKIIHIA:

y =2In(In x) —2In 2x

BAPUAHT 8
3aganue Ne 1. Haiitu nponsBenenune marpur AB:
3 -4 5 o 4 7 -13 0
a)A=2—3 1 B_l3 _6 1 6)A_[5—133JB_—211
3 _5 _1 5 _1 0 20 -14 30-2
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 ypaBHEHHMA METOIOM: a) oOpaTHOM MaTpuibl; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:

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

3aganue Ne S. Haiitu kocuHyC yria MeXIy BEKTOpaMHu AB 1 AC:
A(O0, 1, —2), B(3 1, 2), C(4, 1 1)
3aganue Ne 6. BbIYUCITUTH [UIOIIA/Ib MApaIeIOrpaMMa, IIOCTPOSHHOTO Ha BEKTOpax d H b:

a=p-4q, b=3p+q; |p|=1 |q|=2, (p"q)=7=/6.

Baganue Ne 7. KomriaHapHbl i BEKTOpsI A , buc?

a={4, 3, 1}, b={6, 7, 4}, c={2, 0, -—1}.

3apanme Ne 8. Hailtu paccTosstHue OT TOYKH MO 0 TUIOCKOCTH, MPOXOJSIICH uepe3 TOUKHU
M,, M,, M;:
Ml(—l, 2, 4), Mz(—l, —2, —4), I\/I3(3, o, —1), I\/IO(—2, 3, 5).

3apanme Ne 9. HanncaTh KaHOHUYECKUE YPABHEHUS MPSIMOIA:

5+y—3z2+4=0, X—y+2z+2=0.

3aganue Ne 10. Berancnauts npenensl GyHKINHA.

_ V1-2x+x*-(1 8% +58°+88
2 lim x+x° —( +x); 5 lim 0 :L350 28o+4
x>0 X x>-2 0°+30° -4

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

_Intgx

1-2x
€

BAPHUAHT 9

3aganue Ne 1. Haiitu npoussenenue marpui; AB:

2 5 7 -1 0 2 0o —2 1 _5
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
i 5 -9 2 7
4 -6 1 2

3ananne Ne 4. PemuTh cucTeMy ypaBHEHHMA METOIOM: a) oOpaTHOM MaTpuibl; 0) mo dopmynam
Kpamepa; B) metogom ['aycca:
{xl +3x, — 2%, =5

X, +9X, —4x; =—1
—2X, +6X, —3%X; =6



Ul uua

3aganne Ne S. Haiitu kocuHyC yria MeXIy BEKTOpaMu AB 1 AC:
A3, 3, —-1), B(A 5 —2), C(4, 1 1)

3aganne Ne 6. BbIUHcIUTD [UIOMAAb NapaLIEIorpaMMa, IOCTPOSHHOTO Ha BekTopax A u D
a=p+4q, b=2p—q; |p|=7, |[d/=2, (p"q)==/3.

Baganue Ne 7. KomriaHapHbl i BEKTOpsI A , buc?

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., My’

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

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

3aganue Ne 10. Beraucnauts npenensl GyHKINHA.

V8+3x+x% -2 _ x*-3x-2

a) lim 6) lim
) x>0 X+ x° ) x>1 x4 x?

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

y =In(x+2) In(~1+ x*)

BAPUAHT 10
3aganue Ne 1. Haiitu npoussenenue marpui; AB:
2 0
2) 2 7 3 -7 0 4 5) a1
A=|3 9 4| B=| 8 3 5 A=(7 2 0 -1)B=
1 5 3 1 -1 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
3 -4 7 5
M=\, _o 8 s
-3 2 _—5 3

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

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

U ula

3apanne Ne 5. Haiitn KocuHyC yTiia MeX Iy BEKTOpaMHu AB u AC:
A1, —2, 3), B(O, —1, 2), C(3, —4, b5).

3aganue Ne 6. BbIYHCIHTH IUTOIIA/H MApaUIeIOrpamMMa, IIOCTPOSHHOTO Ha BEKTOpax d | b:



a=p+2q9, b=3p—q; |p|=1 |a|=2, (p"q)=7x/6.
3amanne Ne 7. KoMrutaHapHs! JId BEKTOPBI 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), My(-5 -2, 0), My(-12, 7, -1).

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

3aganue Ne 10. Berancnauts npenensl GyHKINHA.

27 +x -3/27 - 2 _x-1)°
2) lim 27 +x -3/ : x; 6) lim (2x*—x-1)
x>0 x+23/x 1 x4+ 2x° —x -2

3aganue Ne 11. [Tonb3ysich Tabnuiei Mpou3BOIHBIX, HAUTH MPOU3BOIHBIE CIACTYIOICH (HYHKIIUH

€oSX~/sinx

y=¢e
CEMECTP 2
BAPUAHT 1
3aganue 1. Haiitu HeomnpeneaeHHbIE HHTETPAJIBI.
Ca
a)_[ es™ X sin 2xdx : 5) Iarctg&dx; B) j :
x> +8’

3aganme 2. [Toms3ysice popmynoii HeroroHa-JIeiOHNIIA, BRIYUCIATE ONPEACIICHHBIN HHTETPal.

0
_[ (x? — 4) cos 3xdx.

-2

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

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

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

z=xy—2x*+4y—-5 M(2;3)
3ananne 6. Vccnenosats Gyuxumo Z = T (X, Y) ua sxcrpemym.
z=6y—3y? —2x>-8x—6
BAPUAHT 2

3ananme 1. Halitu HeonpeieneHHbIe UHTETPAbI.
xdx 2X% —3X + 1
a) J.ﬁ ? B)I
(x“+4) X3 +1

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

6) Iex In(1+ 3e™)dx;

J4arctgx X dx.

. 1+ %

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



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

1

7 =
arctg
X

3aganue 5. Haiitu rpaguent Qpynxkuun Z = f (X, y) B Touke M (X, y)
P=xy, M(42)
3ananue 6. Vccienosars pynkuuo Z = f (X, y) Ha 9KCTPEMYM.

z=yJx—y®—x+6y

BAPHUAHT 3

3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPATIbL.

x>dx (3x —7)dx
— §) X3de;
"‘)L/l_xg )| B)jx3+4x2+4x+16

3aganmue 2. [Toms3ysice popmynoit HeroroHa-JIeliOHNIIA, BRIYUCIAT ONpPEACIICHHBIN HHTETPa.

0
I(xz + 4 + 3) cos xdx.
-1

3amanue 3. Haiitu rutonmans Gurypsl orpaHnueHHOM TnHUAME. CenaTh 4epTex.
y=2x-x*+3, y=x?-4x+3.

3ananue 4. HaiitTi yacTHbIE IPOU3BOJHBIE TIEPBOTO U BTOPOTO MOPsAKA (HYHKIHH:

y
+_
Y X

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

Z=X

4
7=— " M(-12)
X" +Yy
3aganme 6. Vccnenosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.
z=x°+y% —3xy
BAPUAHT 4
3ananme 1. Halitu HeonpeieneHHbIE UHTETPAIbI.
J~ dx Iarcsm X4 ) J- dx
B
cos® x(3tgx +1) J1— x2 X2+ X2 +2X+2

3apanmue 2. [Tons3ysce popmynoit Hetorona-JleitbaMIIa, BEIYUCINTD ONPEACICHHBIA HHTETPal.
1
2,3
jx e dx.
0

3amanne 3. Haiitu ruromans Guryps! orpanndeHHON JInHUAME. CenaTh 4YepTex.
y=x2-4x+8, y=3x*-x*
3ananue 4. HaiiTn 9acTHBIC TPOU3BOIHBIC TIEPBOTO U BTOPOTO TOPSAKA (PYHKITHH:

X
z=arctg—
y



3aganue 5. Haiitu rpaguent ynkuun Z = f (X, y) B Touke M (X, y)
z=arctg(y/x), M(11)

3amanue 6. Uccnenosars pyuxuuo Z = f (X, y) Ha SKCTPEMYM.

z=e*(x+y?)

BAPUAHT 5
3azIaH1/Ie 1 HaﬁTH Heonpe[{eneHHLle I/IHTeraJ'H)I.
cos 3xdx x2dx
2 [ 6) [ x’e™dx B [
4 +sin 3X X°+5x°+8x+4

3aganmue 2. [Toms3ysce popmynoit HeroroHa-JIeliOHNIIA, BRIYACIAT ONpPEACIICHHBIN HHTETPa.
T
I(8x2 +16x +17) cos 4xdx.
0

3apganmue 3. Haiitu muromanps ¢Gurypsr orpanndeHHON TuHUsAIMA. CHenaTh 4epTex.
y=x3-3X, y=4x+6.
3ananue 4. Haiiti 9acTHBIE TPON3BOJHBIE IIEPBOTO U BTOPOTO MOPSAKA (QYHKIINH:

z =arctg(xy)

3aganue 5. Haittu rpaguent Qpynxkuun Z = f (X, y) B Touke M (X, y)

2
zzzo—%r—y?A4m2)

3aganue 6. Vccnenosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.

Z=3X+6Yy—x>—xy—y>

BAPHUAHT 6
3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPAJIbL.
) I in xdx 6) jxarcsin ! dx ) '[ (x+3) dx
a) | —/— — B) | ———————
3/cos? x X x* + x? —2x

3ananmue 2. [Tones3yscs popmynoit Herorona-JIeliOHNIIA, BRIYUCIAT ONPEACTICHHBIN HHTETPa.
0 x
[ +2)e7dx.
-2

3ananme 3. Haiitu ruromanps Gurypsr orpanndeHHON TuHISIMA. CIeiaTh 9epTex.
y =X, y=x.
3ananmue 4. Haiitn 9acTHBIE TPON3BOAHBIEC TIEPBOTO U BTOPOTO MOPSIIKA (GYHKIINH:
_2x-y
X+2y
3ananue 5. Haiitn rpaguent Qpynxiun Z = f (X, y) B Touke M (X, y)
2 2 .
Z=X"+y°, M(42)

3ananue 6. Uccnenosars pyuxuuo Z = f (X, y) Ha KCTPEMYM.

Z

z=x3+8y> —6xy +1



BAPHUAHT 7

3aganue 1. Haiitn HeonpeneaeHHbIE MHTETPATIBL.

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

3ananmue 2. [Toms3ysce popmynoit Hetorona-JleftOaMIIA, BEIYUCINUTD OTPEACICHHBIA HHTETPAIL.

i
6
J. sin® 3xdx.
3ananue 3. Haiitu miomianps Gpurypbl orpanndeHHO# nHusMy. CHenath 4epTex.

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

3aganue 4. Haiftu yacTHbIC IPOU3BO/HBIE TIEPBOTO U BTOPOTO MOpPsAKa GyHKIMH:
z=x3+3xy-y°
3ananue 5. Haiitu rpaguent Gpyaxiun Z = f (X, y) B Touke M (X, y)
z=5x%y? —3x° + y* ML)

3aganue 6. Vccnenosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.

BAPHUAHT 8
3aganue 1. Haiitu HeonpeeaeHHbIE UHTETPAJIbL.
arctg/xdx )
a) _[g— 6) .[xsm X COS XdXx B) _[4—
XL+ X) x* —81

3aganme 2. [Toms3ysice popmynoii HeroroHa-JIeiOHNIIA, BRIYUCIATE ONPEACIICHHBIN HHTETPa.
V4

3

J'ctgxdx.

4
3ananue 3. Haiitu tuiomans Gurypsl orpanndeHHON TuHUSIME. ClienaTh 4epTex.

y=3x*+1, y=3x+7.
3ananue 4. HaiiTi 4acTHBIE IPON3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (QYHKIINH:

2xy
x-y
3aganue 5. Haittu rpaguent Qpynxkuun Z = f (X, y) B Touke M (X, y)
—2xy+3y—-1, M(12)

3ananue 6. Uccnenosars pyukuuo Z = f (X, y) Ha 3KCTPEMYM.

Z=2Xy—4x-2y

=

BAPHUAHT 9

3ananme 1. Haiitu HeonpeaeneHHbIE HHTETPAIIBI.

sin xdx 2 (x* — x+1)dx
6) | x“sin4xdx
I\/3+2cos )-[ I x*+2x3 -3

3amanne 2. [Tonp3ysice popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIPEAEICHHBII HHTETrpal.



COS Xdx
1+ sinx

3ananue 3. Haiitu nmomans Gurypsl orpanndeHHo tnHUAMH. CenaTth 4epTex.

ot—m|n

y?=9x, y=3x.

3ananmue 4. Haiitu 9acTHBIE TPON3BOHBIC TIEPBOTO U BTOPOTO MOPSIIKA (PYHKIINH:

3ananue 5. Haiitu rpaguent pynxiuun Z = f (X, y) B Touke M (X, y)
1= M(-12)

X2+y

3aganue 6. Vccienosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.

z=x%+y?—2x—2y+8

BAPHUAHT 10
3aganue 1. Haiitu HeonpeneaeHHbIE UHTETPATIbL.
Y4+Inx 2 -6)
a) I—dx 6) _[xln xdx B) I
X x* +6x*+8

3ananmne 2. [Toap3ysck popmynoit HetoTona-JIeiiOHMIIa, BEIMUCINTD ONIPEAEICHHbBII HHTErpall.

v

2 COS X

[

5+ Cos X

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

3aganue 4. HaiiTn yacTHBIC IPOU3BOAHbIC IIEPBOIO M BTOPOTO HOPsKa QYHKIIAH:
z=x’sin’y

3aganue 5. Haiitu rpaguent pynxuun Z = f (X, y) 8 Touxe M (X, y)
2 =5x2y -3+ y* M(42)

3aganue 6. Mccnenosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.

z=x3y2(6-x—-Y), (x>0,y>0)



5. Metoanuyeckue MaTepraJibl, ONpeae/somue npoueaypsol
OLICHUBAHUA KOMIIETCHUMHU

5.1 Kputepuu oneHNBaHUs KOJUIOKBHYMA

OneHka «OTJMYHO» BBICTABISIETCS 3a TIIYOOKOE 3HAHHE IPEAYCMOTPEHHOIO IPOrpaMMoOi
MaTepuana, 3a yMEHHE YeTKO, JaKOHMYHO M JIOTMYECKU IIOCJIEeNOBATeIbHO OTBEYaTh Ha
[IOCTaBJIEHHBIE BOIIPOCHI.

OueHka «Xopomio» — 3a TBEpJOE 3HAHHE OCHOBHOIO (IPOrpaMMHOr0) Marepuana, 3a
IrpaMOTHbIE, 0€3 CYIECTBEHHBIX HETOYHOCTEHN OTBETHI HA MIOCTABJIEHHbBIE BOIIPOCHI.

OneHka «y/0BJIETBOPUTEIBLHO» — 32 001lee 3HaHHE TOJIHLKO OCHOBHOI'O MaTepuaia, 3a OTBETHI,

colepKaliye  HETOYHOCTHM  WiIM  clab0  apryMEHTUPOBaHHBIE, C  HapyLICHHEM
[I0CJIEI0BATEIbHOCTH U3JI0KEHUS MaTepuaa.
OueHka «HeyHOBJIETBOPUTENbHO» — 3a HE3HAHWE 3HAYUTENIBbHOM YacTW IPOrpaMMHOrO

MaTtcepuajia, 3a CYIICCTBCHHBIC OIIMOKH B OTBETAxX Ha BOIIPOCHI, 3a HCYMCHHC
OpPUCHTHUPOBATLCA B MAaTCPUAJIC, 3@ HC3HAHUC OCHOBHBIX IMOHSTUHN JUCHUIIIINHBI.

5.2 Kpurtepum onleHMBaHUS TECTUPOBAHMS

[TIpu TecTupoBaHuMM Bce BepHbIe OTBeThl Oepytcst 3a 100%.
90%-100% oTnu4yHO

75%-90% xoporro

60%-75% ynoBIeTBOPUTEIHHO

Menee 60% HEYIOBJIETBOPUTEIHEHO

5.3 Kpurepuu oneHuBaHHSI Ka4eCcTBA BbINOJHEHHUS pacuyeTHO-rpaguyecKux pador,
KOHTPOJIbHBIX PadoT

O1eHKa «32aYTEeHO0» BBICTABIISETCS 00YJaIOEMYCsl, €ClTH  00y4YaroIUNCs MOYTH OTBETHI
Ha BCE BOIIPOCHI, TOCTABJICHHBIC ITPEI0JAaBATEIIEM Ha 3aLIUTE.

O1eHKa «He 3aYTEeH0» BBICTABISIETCS 00yJaromeMycsi, i 00yJaroIuics He POSBUI
[IyOOKHMX TEOPETHUECKHUX 3HAHUI MPU OTBETE HA BOIIPOCHI.

5.4. Kputepuu onleHMBaHUs Ka4yecTBA KOHTPOJILHOH padoThI
OLIEHKa «3a4TEHO0» BBICTABIIsIETCS OOydarolemycs, ecid paboTa BbIIOJIHEHa 0e3 OmMOOK, U
oOyuarolemMycst yAaaoch 3alllUTUTh KOHTPOJIbHYIO paboTy 0€3 HaBOASIIKX BOIIPOCOB;
OLIEHKAa «He 3a4YTEeHO0» BBICTABIIAETCS Korja paboTa HE BBINOJIHEHA MO TpPeOOBAaHUAM, WIH
00ydJaronuiics He MOXKET 3aIUTUTh KOHTPOJIBHYIO PaboTy.

5.5 Kpurepumn oneHMBaHMSI Ka4eCTBA YCTHOI0 0TBETa
OrneHka «OTJIMYHO» BBICTABIACTCS 3a MIIYOOKOE 3HAHHE MPEIyCMOTPEHHOTO MPOTrpamMMOin
Marepuana, 3a YMEHUE 4YEeTKO, JaKOHWYHO M JIOTMYECKH IIOCJIEI0BATEIbHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIIPOCHI.
OneHka «xopomo» — 3a TBepAO€ 3HaHME OCHOBHOIO (MPOrpaMMHOI0) Marepuana, 3a
TrpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA TIOCTABJICHHBIE BOMIPOCHI.
OrneHka «y/10BJIETBOPUTEIBLHO» — 32 001ee 3HaHHE TOJIBKO OCHOBHOI'O MaTepuala, 3a OTBETHI,

CoJACpKamuec HCTOYHOCTH 5005 c1abo APTYMCHTUPOBAHHELIC, C HApymeHueEM
MOCJICA0OBATCIIBHOCTH U3JIOKCHUA MaTCpuraia.
OI_ICHKE[ «HEYAOBJIETBOPUTEJIBbHO» — 3a HE3HAHUC 3HAYUTEILHON YacTHU nporpaMmMHOTO

MaTepuaia, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE OPUEHTHUPOBATHCS
B Marepuase, 3a HE3HaHUE OCHOBHBIX MOHSATUN JUCIUTIIINHBL.



5.6 Kpurtepuu oueHnBaHus JAJs CIa4YH 3a4eTa MO AUCHUILINHE « MaTeMaTHKa)

OrneHka «3a4TeH0» BBICTaBIISIETCA 00yYaroneMycs, eClii  00y4YaloLUICs MOYTH OTBETHI
Ha BCE BOIIPOCHI, [IOCTABJIEHHBIE [TPENOJaBaTENIEM Ha 3aIIUTE.

OrneHka «He 3a4TeHO0» BBICTABIIAETCS O0ydaroleMycsl, eclii 00yJaroIuicss He MPOsBUI
[IyOOKHMX TEOPETHUUECKUX 3HAHUI IPU OTBETE Ha BOIIPOCHI.

5.7 KpuTtepum onieHMBaHUA IK3aMeHa MO0 JUCHUIINHE « MaTeMaTHKa»

OneHka «OTJMYHO» BBICTABIISCTCS 3a TNIYOOKOE 3HAaHHE MPEeTyCMOTPEHHOIO IPOrpaMMOi
MaTepHalia, COAEPkKAUIErocsi B OCHOBHBIX U JONIOJIHUTEIbHBIX PEKOMEH/I0BAHHBIX JINTEPATYPHBIX
HMCTOYHHMKAX, 32 YMEHUE YETKO, JAKOHUYHO U JIOTUYECKH I[OCIEAOBATEIbHO OTBEYaTh Ha
IIOCTaBJICHHBIE BOIIPOCHI, 32 YMECHHUE aHAIM3UPOBATh M3ydaeMbIC SBICHUS B UX B3aUMOCBS3U
U JUAJEKTUYECKOM  pa3BUTUH, MPUMEHATh TEOPETHUYECKHUE IIOJOKEHUS IPU PELICHUU
IIPaKTUYECKHX 3a]1a4.

OneHka «XOpomo» — 3a TBEpAOE 3HaHHE OCHOBHOTO (IIPOrpaMMHOT0) MaTepuaja, BKIIIouas
pacueTsl (Ipu He0OXOAUMOCTH), 32 TPaMOTHBIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJIEHHBIE BOIIPOCHI, 33 YMEHHUE MPUMEHSITh TEOPETHUECKHUE IOJIOXKEHUS I peLIeHUs
IIPaKTUYECKHX 3a]1a4.

OneHka «yAOBJIETBOPUTENbHO» — 3a 00llee 3HAHHE TOJIBKO OCHOBHOTO MarepHana, 3a
OTBETHI, COJEpXKallie HETOYHOCTH WJIM Cclabo apryMEHTHPOBaHHBIE, C HapYIICHHEM
MOCNIEOBATEIbHOCTH M3JIOKEHUST MaTepuana, 3a ciaboe NpPUMEHEHHE TeOPEeTUYECKHUX
MOJIOKEHUH MTPU PEUICHUHN NMPAKTUYECKUX 3a/1a4.

OLeHKa «HeyIO0BJIETBOPHUTEJIbHO» — 33 HE3HAaHUE 3HAYUTEIBHOM YacTU MIPOrpaMMHOTO
MaTepuana, 3a CYIIECTBEHHblE OMIMOKM B OTBETaX Ha BOIPOCHI, 3a HEYMEHHE
OPUEHTHPOBATHCS B pacyerax, 3a HE3HAHHE OCHOBHBIX IMOHATUN JUCLUILIMHBI.



