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1. EJIM OCBOEHUsA JUCHUITJIMHBI

1.1 Heabo ocBOCHHS AMCUUIUIMHBI «MaTemaTtuka» sBisieTcs (POPMUPOBAHHE CHCTEMBI
TEOPETUYECKUX 3HAHMM B 00JIACTH BBICIIEH MaTeMaTHKH, COOTBETCTBYIOIIMX KOMIIETEHLUH,
TFOTOBHOCTH  OOYy4YaroIerocss K BBINOJHEHUIO pPa3IMYHBIX BUAOB  NpodeccHoHaIbHOM
JEATEIbHOCTH C MCIOJb30BAHUEM MATEMAaTUYECKUX METOLOB M OCHOB MAaTEMaTU4YECKOIrO
MOJIEJIMPOBaHUS B IIPAKTUYECKOM EATEIBHOCTH.

[lpuy >TOM 3@dauamu  JUCUMIUTUHBI  SBIAIOTCA:  (OPMHUPOBAHHE  COOTBETCTBYIOIIUX
IPAKTHYECKUX HABBIKOB, MO3BOJSIOMINX OOYYAIOIIMMCS TPaMOTHO MPOMEHSITh B PaMKaX CBOEH
npodeCCHOHATIBHON JIeATEIbHOCTH OCHOBHBIE MOHATHS MAaTeMaTHYECKOro aHallu3a, auredpsl,

reoMeTpur, Teopun auddepeHIuaNTbHBIX YPaBHEHHH, TEOPUH BEPOSTHOCTEH U MaTeMaTHIEeCKON
CTaTUCTUKU

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

2.1. ucuumauHa «MaremaTrka» OTHOCHTCS K 00s13aTelbHOM YacT, bioka 1. JIuCIUIIINHBI
(MOZyTIH), UMEET TECHYIO CBSI3b C APYTUMHU JUCIMUILTTUHAMH.
2.2. B Tabmuie mnpUBEACHBI MPEIUICCTBYIONIME W TMOCICAYIONIME JAUCIUIUIMHBI,
HarpaBjeHHbIC Ha (POpMUpOBaHUE KOMIICTCHIIMH TUCIUIIMHBI B COOTBETCTBHHM C MaTpHIEH
kommerennui OIT.

IIpenmecTByiomue 1 nocjaeaywuye JMCUHNINHDI,
HaNpaBJeHHbIe HA (POPMHUPOBAHUE KOMIIETEH NI

Ne

- [TpenmecTBytoMuUe TUCIUATIIHHBI [Mocneayromuye TUCIUTIITTHBI
Onwupaercs Ha 3HaHUS, chopmupoBaHHble | JlucKkpeTHass MaTeMaTHKa
TUCIUILTMHAME MPEABIIYIIET0 YPOBHS DKOHOMUKA
o0Opa3zoBaHUs ®dusnka

Teopus BEposATHOCTEN U
MaTeMaTH4ecKasi CTaTUCTUKA
Teopus cucTeM U CUCTEMHBIN aHAIU3
UucneHHble METOIbl 00pabOTKU
UH(POPMALIUHU B FOPUANYECKUX
MH(OPMALIMOHHBIX CHCTEMAX
OCHOBBI MaTEMAaTUYECKOTO
MOJEJIMPOBAHHUS




[Inanupyembie

PE3yJIbTATHI

OCBOCHUA

o0OpasoBatenbHON

3. INTAHUPYEMBIE PE3YJIBTATbBI ObYYEHUS

nporpammbel  (OIl) -

KOMIICTCHIIN U o6yqa}omnxc;1 OIIPECACIIAOTCA Tpe6OBaHI/IHMI/I CTaHOapTa II0 HaIpaBJICHUIO

MOATOTOBKU U (DOPMUPYIOTCS B COOTBETCTBUU C MaTpuiieit kommnereHui OI1

Ne Homep/ HaumenoBanue B pe3yabTare usyyeHus
n/n HH/IEKC KOMIIETeHLIUH AUCUMILIHHBI 00y4Yarouuecs
KOMIIETeHIUH (nsIm ee 4acTH) AOJIKHBI:
1 2 3 4
1.
NAK-OIIK-1.1. Ilpumensier MeToAbI
MaTEMAaTHYECCKOI'O aHaJIM3a u
CriocoOHOCTh TPUMEHSTH MOJICIIMPOBaHMs B MPO(ecCHOHAIBHOM
€CTCCTBCHHOHAYYHBIC U JACATCIIBHOCTH
OIIK-1

o0IIenH)KeHEPHbIE 3HAHUS,
METOJIbl MATEMATUYECKOTO
aHaJIN3a U MOJCIMPOBAHMUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCJICIOBAaHHS B
npodeccuoHaIbHON
JeATSIIbHOCTH;

NJAK-OIIK-1.3. HemoHncTpupyer
3HAHUS 0 COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX KOHIEMIHX,

06HICI/IH)KGHCpHI)IX nmoaxoaax, Meroaax
MAaTEMATHUYCCKOI'O aHaJIM3a u
MOACIINPOBAHUA

NK-OIIK-1.6. Ilpumenser 3HaHus B

o0nactu (dbyHIaMeHTanbHON
MaTEMATHKd W €CTECTBEHHOHAYYHBIX
JUCIUIUIMH B MPOQeCcCHOHAIBHON

JACATCIIBHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

4.1. OFbEM JUCHUIJINHBI U BUIbI YYUEBHOM PABOTHI

QOunas popma 0dyuenus

Buna yueOHoii padoThI Bcero CemecTpbl”
1acos Ne 1 Ne 2
4acoB 4acoB
1 2 3 4
AyIuTOpHAas KOHTAKTHAs padoTa (Bcero) 172 84 88
B ToM uucne: - - -
Jlexmmwm (J1) 68 34 34
[TpakTuaeckue 3arstus (I13) 104 50 54
KonTakTHasi BHeayiuTOopHas paboTa, B TOM UHUCIIE: 4 2 2
WHIMBHIYaJIbHBIC U IPYIIOBbIC KOHCYJIBTALIMU
WHJUBUYAJIbHBIE U TPYIIIOBbIE KOHCYIbTALUU 4 2 2
CamocrosiTesibHasi padoTa o0y4yaroumerocs 86 31 27
(CPO)™ (Bcero)
Paboma c snexmponnvim nopmghonuo 12 6
Tloozomosxa k npakmudeCcKum 3auiamuim, mecmupoearuio, 12 6
K KOJLUIOKSUYMY
Iloozomoska k mexywemy KOHmMpOaIO 12 6
Buinonnenue pacuemno epagpuueckux pabom, KOHMpOIbHOU 12 6
pabomul
Camonodzomoexa 10 7 3
sKk3ameH () 2 (49) D (24,5) D (24,5)
B TOM YHCJIe:
[Tpuem 5k3., gac. 1 0,5 0,5
Koncynprarusi, gac. 4 2 2
CPO, uac. 54 27 27
UTOrO: Ofmas | 1208 288 144 144
TPYAO0EMKOCTh 3a4. el. 8 4 4




3aounan popma odyuenus

Bupa yueOHoii padoThl Bcero CemecTpbl”
1acoB Nel Ne 2
4acoB 4acoB
1 2 3 4
AyauTopHasi KOHTaKTHasi padora (Bcero) 16 8 8
B Tom uucne: -
Jlexuuu (JI) 8 4 4
[Ipaktuueckue 3ausatus (I113) 8 4 4
KonTakTHasi BHeayiuTOopHasi padoTa, B TOM UHUCIIE: 2 1 1
WHJIMBUTyaIIbHBIC U TPYIIIOBBIC KOHCYIbTAIIUH
WHJUBUYAJIbHBIE U TPYIIIOBbIE KOHCYIbTALUU 2 1 1
CamocrosiTesibHasi padoTa o0y4yaroumerocs 252 126 126
(CPO)™ (Bcero)
Paboma c snexmponnvim nopmeponuo 52 26 26
Tloozomosxa k npakmu4eckKkum 3aHiAmuim 52 26 26
Ioozomoska Kk meKywemy KOHmMpOo 48 24 24
Buvinonnenue pacuemno epagpuueckux pabom, KOHMpOIbHOU 48 24 24
pabomul
Camonoozomosxa 52 26 26
sK3ameH () 2 (17) 3 (8.,5) 3 (8,5)
B TOM YHCJI€e:
[Ipuem 7k3., yac. 1 0,5 0,5
Koncynbranus, yac. - -
CPO, uac. 16 8 8
UTOrO: Ofmas | 1208 288 144 144
TPYA0EMKOCTD 3a4. efl. 8 4 4




4.2. COAEP KAHUE JUCHUIIJINHBI

4.2.1. Pa3nesnl (TeMbl) IMCUUILIHHBI, BUAbI YUeOHOM 1eSITeJIbHOCTH H (POPMBI KOHTPOJIA

Ounasn hopma odyuenusn

HaumenoBanue pasgeiia
AMCUHMIIJIMHBI

Bujabl yueOHoIl 1eATEJIbHOCTH,
BKJII0YAS] CAMOCTOSITEJIbHYIO

padoTty o0y4aromuxcst

(B yacax)

J | JIP 113 CPO

Bcero

DopMbI
TeKyleH u
NPOMEKYTOY
HOMH
aTTrecTaluu

1

3 4 5

6

8

Cemectp 1

1

Pazoen 1. DiieMeHTHI IMHEWHON
anreOpsbl.

10 - 14

8

32

KonTposibHbI
€ BOTIPOCHI,
TEKyLIUH
TECTOBBII
KOHTpPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Pasoen 2. DnemeHTHI BEKTOPHOI
anreopsol.

30

KonTpoJibHbI
€ BOIIPOCHI,
TEKyUIUH
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHbBIE
pabotsl (KP).

Paszoen 3. Aranutndeckas
TeOMEeTpHsI Ha TJIOCKOCTH U B
MIPOCTPAHCTBE.

10 - 12

30

Komnoksnywm,
TEKyLIUH
TECTOBEIN
KOHTpPOJIb
KOHTPOJIbHBIE
pabotsl (KP).




4 | Pazoen 4. BBenenue B aHaus. 6 10 7 23 Kontposbhbl
€ BOIIPOCHI,
TEKYILUN
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora.
5 | KonrakTHas BHeayauTOpHAs 2 WHUBUIY b
pabora HBIC
IpyMIIOBBIE
KOHCYJIbTalll
6 | [Ipome:xxyTouHasi aTTecTanMsl 27 | Dxk3aMeH
7 | Ar1oro B 1 cemecTpe 34 50 31 144
8 | Pazden 5. UnTerpanpHOE 12 20 9 41 | KOHTpOJIBHEI
ucuuciaeHne PyHKIMU OHOI 1e- € BOIIPOCHI,
PEMEHHOM. TEKYIUN
TECTOBBII
KOHTPOJIb,
pacueTHo-
rpaduyaeckas
pabora
9 | Pasoen 6. [luddepennmaipHoe 12 16 9 37 | KoHTpOabHbI
UCUnCIIeHUE (PYHKIIUN HECKOIBKUX € BOIIPOCHI,
MEePEMEHHBIX. TeKYIIHH
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduueckas
pabora
10 | Pazden 8. YucnoBble u 10 18 9 37
(GYHKIMOHATBHBIE PSIJIBIL.
11 | KonTakTHas BHEay JUTOpHAast 2 MHMBULY-
paGoTa aJbHBIE U
TPYNIIOBEIE
12 | IIpome:XyTOYHAA aTTeCTALMA 27 | Dx3amMeH
13 | Utoro Bo 2 cemecTpe 34 54 27 180
14 | Hmozo 72 108 86 324




3aounaa ghopma oodyuenus

Ne
n/n

HaumenoBanme pa3aesia (TemMmbl)
AUCIHHUIIMHBI

Buabi yueOHoii 1eATeIbHO

CTH,

BKJIIO4YadA CAMOCTOATECJIBbHYIO

padoTty o0y4aromuxcst
(B yacax)

3 | CpO

Bcero

Dopmbl
TeKyleH u
NPOMEKYTOU
HOM
arrecTanuu

1

3

Cemectp 1

1

Pazoen 1. Di1eMeHTHI IMHENHON ai-
reOphl.

36

38

KonTpoJibHbI
€ BOIIPOCHI,
TeKyUIUH
TECTOBBIN
KOHTPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Pa3zden 2. DnemMeHTbI BEKTOPHOM
anreopsl.

30

32

KonTposibHbI
€ BOTIPOCHI,
TEKyLIUH
TECTOBBII
KOHTpPOJIb
KOHTPOJIbHBIE
pa6otsl (KP).

Pa3zoden 3. Ananutnueckas
TreOMETpPHSI Ha IIOCKOCTH H B
MIPOCTPAHCTBE.

30

Komnoksnywm,
TEKyLIUH
TECTOBEIN
KOHTpPOJIb
KOHTPOJIbHBIE
pabotsl (KP).

Paszoen 4. BBenenue B aHaiIus.

30

34

KoHTponbHbI
€ BOIIPOCHI,
TEKyLIUH
TECTOBBII
KOHTpPOJIb
KOHTPOJIbHBIE
pabotsl (KP).

KoHTtakTHas BHEayuTOpHas
pabora

150301050:37 0142008
HBIEC U
TPYIIOBBIE
KOHCYJIbTa-

HpOME)KyTO‘-IHaﬂ aTrecranus

11

IK3aMeH

6

Hroro B 1 cemecTpe

126

144




7 | Pazoden 5. InTerpansHoOe - 2 40 44 | KoHTpOabHBI
ucyucieHue QyHKINHU OJHOM mepe- € BOIIPOCHI,
MEHHOM. TEKYILLUN

TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpaduyueckas
pabora

8 | Paszoden 6. lnddepennnanpruoe - 2 42 44 | KOoHTpOJBHBI
WCYHCIICHUE (PYHKIIMH HECKOIBKUX € BOIIPOCHI,
MIePEMEHHBIX. TeKYIIH

TECTOBBII
KOHTPOJIb,
pacueTHo-
rpaduyeckas
pabora

9 | Paszoen 8. YUucnoBsie u - 44 46 | KoHTpOJBHBI
(OYHKITMOHATTLHBIC PSIIBL. € BOIIPOCHI,

TEKyLIUI
TECTOBBIN
KOHTPOJIb,
pacueTHo-
rpadudeckas
pabora

9 | KonrakTHasi BHEAyAUTOPHAS 1 VIH/IMBULY-
pa6ora aJlbHbIE U

CPYIIOBbIE

10 | IIpomexyTO4YHAsA aTTeCTalMsA 11 | Dk3amen

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

4.2.2. JIeKIIHOHHBIH KYpC.

HaumenoBanue
Ne asaeja Haumenosanue Copep:xanue JeKIIHHU Beero uacon
n/n p TeMbI JIeKIIHH p op0 | 3P0
JUCIMILIAHBI
1 2 3 4 5 6
Cemectp 1
[lonsiTe MaTpuIbl, OIEpauu
HaJ MaTPUIIAMU U HUX CBOMCTBA.
Paszoen 1. Die- Ompenenureny, WX CBOWCTBA.
. | Tema 1.1 Marpump! u o
1. MEHTHl  JUHEHHOMN Brruucienue onpeaenuTene. 10
OnpeACIUTENH.
anreOphl. MuHopel u®  anreOpanueckue
nornonHenus. OOpaTHasi MaTpHIIa,
paHr MaTPHIIBL.




Tema 1.2 Teopus
CHUCTEM JINHEVHBIX
YpaBHEHUH.

CucteMsl N MTMHEHHBIX anredpan-
YECKUX yPaBHEHHMH C N HEU3BECT-
HBIMH. YCJIOBHE COBMECTHOCTHU
CJIAY. MatpuyHast 1 BEKTOpHas
3amuck CJIAY. T'eomerpudeckas
HMHTEPIIPETalUs PEMIEHUS] CHCTEM
JUHENHBIX YPABHEHUU U Hepa-

BEHCTB. MeToasl  pelieHus
CJIAY. [TonsTHe MeToaa
Kopnana-I'aycca K

BBIYHCJICHUSIM PaHra MaTpUIbl U
00paTHOM MAaTPHIIBI.

Pazden 2. DOne-
MEHTBl BEKTOPHOMU
anreOpsl.

Tema 2.1 DnemeHTbI
BEKTOPHOI anreOphl.

BexTopsl, OCHOBHBIE
oTpeaeneHus, JIMHEWHbIE
olepaluy  Hajg  BEKTOPaMH.
IIpoexnus BekTOpa Ha  OCh,
MOAydh  BekTopa. CramspHoe
NpoU3BEICHUE BEKTOPOB. Jlu-
HellHas 3aBHCHMOCTb BEKTOPOB,
OCHOBHBIC TCOPEMEIL.
I'eomerpuueckuit CMBICIT
JIMHEHMHON 3aBUCHMOCTH 2-X, 3-X,
4-x BEKTOPOB. Bextopnoe
MIPOU3BEJICHIE BEKTOPOB,
CBOICTBA, MIPUMEHEHUE.
CMmemanHoe MIPOU3BEICHHE
BEKTOPOB, CBOMCTBA.

Pazoen 3. Ananu-
THYECKass TIE€OMeET-
pusl Ha TUIOCKOCTH
U B IPOCTPAHCTBE.

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

IIpsmMas Ha TIUIOCKOCTH H B
npocrpanctBe. lIpsmast u moc-
KOCTh B mpoctpancTBe. OOrmiee
YpaBHEHUE INpPsIMOM B IPOCTPAH-
crBe. KanoHuueckoe ypaBHeHHE
IIPSIMOM, NMPOXOAAIIEH uepe3 JBe
toukn. [lepexonm ot obuiero
YpaBHEHHUS K KaHOHHYECKOMY.
Yron Mexzay HABYyMsI NPSIMBIMH,
yCIOBUS  HApayIeIbHOCTH U
MEPIECHANKYIISIPHOCTH. VYron
MEXIy MpSIMOM M IUIOCKOCTBIO,
yCIOBUS ~ HApajyIeIbHOCTH U
NEPUEHIUKYISIPHOCTH.

10

Paszoen 4. Bsene-
HHE B aHAJIU3.

Tema 4.1 Teopus
IIPEEIIOB.

UucioBele  OCIEI0BATEILHOCTH
u MpEIEIbL. CBolicTBa
CXOSIINXCS

nocsietoBaresnbHocTel. [lepeMen-
HbI€ W TIOCTOSIHHBIC BEIWYHHBL
OYHKIIUN U CTIOCOOBI UX 3aaHUsI.
OcHOBHbIE 3JIeMEHTapHbIe (hyHK-
100707 NI T G /0.4 rpaduKu.
UntepnonupoBanne  GyHKUUI.
Ipenen ¢ynkuuu. OcHOBHBIE
TEOPEMBI 0 npeaenax.
3ameuaTenbHble npeaensl. becko-
HEYHO Majble Hu OECKOHEYHO
OopIme (dyHKIUU.
OKBHBaJICHTHbIE OECKOHEYHO




Mainble (yHKLINH.

Tema 4.2 dudde-
PCHIIMATBEHOE HCYHC-
neHne (QYHKIHA OJ-
HOM TepeMEHHOM.

[IpousBogHast pyHKIMH, TeOMET-
pUYECKUA M MEXaHWYECKHUM
cmpici. OCHOBHBIE TIpaBHIa |
npueMbl  AuQhepeHITUPOBAHN.
Tabnuua MIPOU3BOHBIX
OCHOBHBIX 3JIeMEeHTapHBIX
(hyHKIHII. [IpomsBoaHas
CJIO)KHOM, OOpaTHOW, HESIBHOM,
napaMeTprUIECcKH 3aaHHON
(hyHKIIH. [ToustHe
muddepeHnuana, reoMeT-
puueckuii  cmbicn.  OcCHOBHBIE
CBOICTBA maddeperrana.
IIpousBoaHbie u
nuddepeHnnanst BBICILIUX
TTOPSTKOB. WNuBapuaHTHOCTH
(hopmbl MIEPBOTO u
MHBAPHUAHTHOCTH (POPMBI BBICIIIMX
muddepennnanos. [Ipunoxenus
MPOU3BOAHOM. OCHOBHBIE
TeOpeMbl  ITU(PepeHINATEHOTO
ucuucienus (Depma, Poms,
Jlarpamxka, Komm). IlpaBuio
Jlonuransa PACKpBITHS
HeonpeaeneHHocteil.  Popmyia
Teinopa, OLEHKa OCTaTOYHOTO
YIIeHa.

Tema 4.3 ®ynkIUN
KOMIUIEKCHOW  Tiepe-
MEHHOMU.

IlonsTHEe W mpeacTaBieHHE KOM-
IJIEKCHBIX uucen. JleHdcTBus Han
KOMILUIEKCHBIMU uHciiaMd. DyHK-
1y KOMILIIEKCHOT'O
IIEPEMEHHOTO. IIpenen u
HETNPEPHIBHOCTD GyHKIMH
KOMILJIEKCHOTO MIEPEMEHHOTO.
HMuddepennuporanne (QyHKIUN
KOMIIJIEKCHOT'O IEPEMEHHOTIO.

HUTOI'O yacos B 1 cemectpe:

34




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

Tema 5.1 Heompene-
JIEHHBIM UHTETpAI.

[lepBooOpaznass  ¢yHKUUH H

HeoIpeIeNIeHHbIN HUHTETpal.
CgoiicTBa HEOIIPeIeIICHHOTO
WHTETpaa. Wurerpan oT
OCHOBHBIX 3JI€MEHTapHBIX

(hynkIuit. OCHOBHBIE METO/IBI HH-
TErpUPOBaHUS
(HemocpeICTBeHHOE
HHTETPUPOBAHUE, 3aMeHa
MIEPEMEHHON,  WHTETPUPOBAHUC
mo wuyactaMm). HHTerpupoBaHue

paImoHaATEHBIX IpoOeit.
HaterpupoBanue

TPUTOHOMETPHUUECKUX  (PYHKIIHIA.
HNHurerpuposanue HEKOTOPBIX

HppalMOHATIBHBIX (YHKIMH.

Tema 5.2 Ompene-
JEHHBIN UHTETPAJL.

[lonaTHe ompeneneHHOro HHTe-
rpajja, €ro IeOMETPHUYECKUI
CMBICIL. CaoiicTBa
OTIPENICJIEHHOT O UHTErpaa.
WuTerpanbHble CyMMBI, HHTETpall
Kak (QyHKIHS BEPXHETO Ipeliena.
®opmyna Herotona-Jleiioanma.
Teopema 0 CpEIHEM.
Brruncnenune OIIPEIIEIICHHOTO
HHTETpajia METOAaMHU
HHTETPUPOBAHUS 110 4YacTsIM U
3aMEHOU IIEPEMEHHOM.
Hekortopsie reomerpuueckue u
¢duznueckue MIPUIIOKEHUS
OTIpeAECTIEHHOT O WHTETpaja.
[TpubnnxenHbie METOIBI
BBIYUCIICHUS OTIpeIeJIEHHBIX
uHTETpaNioB  (hOpMyINBI  Tparie-
Ui, MPSIMOYTOJIbHUKOB, CuMII-
COHA), OLEHKAa IOTPELIHOCTH
BeruncieHnit.  HecobcTBeHHBIE
UHTETPaJIBL, MPU3HAKA
CXOAMMOCTH.

12

Pazden 6. uod-
(dhepennmamprHOE
UCUHCIIEHUE
byHKIII He-
CKOJIBKMX  Iepe-
MEHHBIX.

Tema 6.1 YacrtHBIE
MTPOU3BOIHBIE.

YacTHble NPOM3BOAHBIE M YacT-
HbIE TuQhepeHIab.
Huddepenuupyembie  GyHKIHH.
HeobGxomumoe wu  pmocratouHoe
ycioBue auddepeHpyeMocTH.
IIpousBoanas CJIO’)KHOH
dynkiun. [onueni  auddepeH-
uuan. [IpousBonHast mo Hampas-
JICHUIO. I'panuent. CBs13b
IIPOU3BOAHON 110 HANPABIIECHUIO C
rpagueHToM. [lpousBogubie u
mddepeHunanst BBICIIUX

12




NOPSIAKOB, PABEHCTBO CMEIIAH-
HBIX IIPOU3BOJHBIX.

YucnoBele psAapl, CXOAUMOCTb U
cymma. [lelicteud ¢ psgamu. Me-
TOJBI MCCIEN0BAaHUS CXOIAUMOCTH
3HAKOMOCTOSIHHBIX pSANOB.  Me-
TOABI UCCIEAOBAHUS CXOAUMOCTH
3HAKOIIEPEMEHHBIX PSJIOB.

Tema 6.2 DxcTpeMyMm
U YCJIOBHBIM 3KCTpe-
MyM (yHKIIME MHO-
THX POU3BOIHBIX.

Haunbonpmee 1 HanMeHbIIee 3Ha-
yeHust QYHKIUHA. OKCTPEMyM U
YCIIOBHBIA DKCTPEMyM (PYHKIIUU
MHOTHX TPOW3BOAHBIX. Meron
MHOXHUTeNeH Jlarpanxa.

Pazoeni. Yuciossle

Tema 7.1 YucnoBrle
PSIIBL.

Yuciosble psnbl, CXOAUMOCTb U
cymma. [lelicteud ¢ psgamu. Me-
TOZBI MCCIEN0BAaHUS CXOIUMOCTH
3HAKOMOCTOSIHHBIX pSANOB.  Me-
TOABI UCCIEAOBAHUS CXOAUMOCTH
3HAKOIIEPEMEHHBIX PSAIOB.

OyHKIMOHATBEHBIE PSIBI, 00JIACTh
cxonuMocTd. CTeNeHHbIE PSIbL,
pasnoxenue (QyHKOMA B cTe-
neHHele panel. Pan  Teitnopa,

U (QYHKIHOHAIIbHBIE 10
pATHI Tema 7.2 Cremernpe | ACCTATOUHBIE  YCIOBHS  CXO-
) auMmoctu  psiga  Teisopa. Pas-
psanel.  Paznoxenue
JIOKEHUE D3JIEMEHTapHbIX (yHK-
3IIEMEHTAPHBIX . N
byt B pi Tei- uuid B psag Teinopa. Tpuro-
ona HOMETpUYECKUE  PAOBl, Pl
pa. ®dypne. [MpubmkenHoe
BBIYUCIICHUE C TTOMOIIBIO PSIIOB.
bunomuansHblit psn.
IIpunoxkeHue psAgOB K PELICHUIO
3ajad.
8. | HTOI'O u4acoB Bo 2 cemecTpe: 34
BCEI'O uacos: 68

4.2.3. JlaGopaTopHbIii NPAKTUKYM — y4eOHBIM TUIAHOM HE MPEyCMOTPEH




4.2.4. llpakTyeckue 3aHATHUSI

Ne | HaumeHnoBanu HaumenoBanue
n/ e pa3zaena NMPaKTHYECKOr0
n | AUCHUILINHDBI 3aHATHA

Couepma}me MNPaKTUIE€CKOIro
3aHATHUSA

Bcero
JacoB

0P0 | 390

1 2 3

Cemectp 1

ManI/IHLI " OIIPCACIUTCIIN.

ITonsTHe MaTpuIilbl, omepanuu Haja
MaTpullaMd M uX cBoicTBa. Ormpe-
JIETUTENN, WX CBOMCTBAa. BhEramcie-
HHUE onpeaenurenei. MuHOpel u
anrebpanveckue pononHenus. OO0-
paTHasi MaTpUlla, paHT MaTPUIIBL.

Pazoen 1. One-
1. | menTnl
JIMHEHHOU
anreOpsl.
Teopus cucteM JHHEWHBIX
YPaBHEHUM.

CucremMpl N JIMHEWHBIX anreOpawu-
YECKHX YpaBHEHUH C N HEU3BECT-
HBIMH. YCIIOBUE COBMECTHOCTHU
CJIAY. MarpuuHas U BEKTOpHas
3amuck CJIAY. T'eomerpuueckas
MHTEPIpPETAlUsd pEUIEHUS CHUCTEM
JUHEHHBIX ypaBHEHUM H Hepa-
BeHCcTB. Mertonbl peuienus CJIAY.
ITonstue meroma XKopmana-I'aycca
K BBIYMCICHUSIM paHra MaTpuLbl U
00paTHOM MAaTPHIIBI.

14

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

reOpBhl.

BexTopsl, OCHOBHBIE ONpeneneHus,
JIMHEHHBIE ornepanu HaJ BCKTO-
pamu. Ilpoekuus BekTOpa Ha OCb,
MOZYJb BEKTODA. CkamsipHoe
MPOU3BEAEHUE BEKTOPOB. JIMHEHAA
3aBUCHMOCTb BEKTOPOB, OCHOBHBIE
TeopeMbl. ['eOMEeTpUYECKUI CMBICT
JMHEWHOM 3aBUCHUMOCTH 2-X, 3-X, 4-
X BEKTOPOB. BekropHoe
MIPOU3BEJIEHUE BEKTOPOB, CBOICTBA,
npuMeHnenne. CMelIaHHoe Tpo-
W3BEJICHUE BEKTOPOB, CBOKCTBA.

14

Pasoen 3.
AHanutrdeckas | AHaJUTHYECKas TE€OMETPUs
3. | reomerpusi  Ha | HA IUIOCKOCTH W B TpPO-
IUIOCKOCTH M B | CTPaHCTBE.

MPOCTPAHCTBE.

IIpsmas Ha I1UIOCKOCTH W B TIpO-
cTpaHcTBe. [IpsMas M MIOCKOCTH B
npoctpancTBe. OOmiee ypaBHEHUE
pAMON B MPOCTPAHCTBE.
Kanonunueckoe ypaBHEHHE MPSMOIA,
MpOXOJAIEd Yepe3 JBE TOYKH.
[lepexox ot oOmiero ypaBHEHHS K
KaHOHMYECKOMY.  YTOIn  MeXAay
JIBYMSI MPSIMBIMH, yCIIOBUS
MapajuIeTbHOCTH W TIEPIECHIUKY-
JSIPHOCTU. YTOJI MEXIy MNpsSIMOH H
IJIOCKOCTBIO,  YCIOBUS  Hapali-
JISNIbHOCTH Y TIEPIEHINKYISIPHOCTH.

12

Pazoen 4.
4. | Beenenwue B Teopus npenenos.
aHaJn3.

YucioBele IOCISA0BATEILHOCTH U
npenensl. CBONCTBAa CXOISIIMXCA
nocinenoBareiabHocTel.  [lepemen-
Hble W TIOCTOSHHBIE BEIWYMHEL
OYHKIIMA U CTHOCOOBI MX 3a/IaHuUSA.
OcHOBHBIE 3JIeMEHTapHble (HYHKIUU




u ux rpaduku. MaTepnonuposanue
(yHKIHA. Ipenen  GyHKIUM.
OCHOBHBIE TEOpEMBI O TMpeaenax.
3ameuaTenpHbIe Tpeaenbl. becko-
HEYHO MaJible U OEeCKOHEYHO 00JIb-
mue (QyHKOUH. OKBUBAJICHTHBIC
0ECKOHEYHO Mauible (YHKLHUH.

Huddepenumanbuoe ucumc-
neHne (YHKIUH OHOU Tie-
PEMEHHOM.

[IponsBogHass (QyHKIUHM, T€OMET-
pUYECKUNA U MEXaHUYECKUI CMBICIL.
OcHOBHBIE TIpaBWJIa U TPHUEMBI
mudhepeHIpOBaHUS. Ta6mmma
IIPOM3BOJHBIX OCHOBHBIX 3JIEMEH-
TapHeix QyHkuuid. [IponsBomnas
CJIOXKHOM, 0OpaTHOM, HEsIBHOW, Ma-
paMeTpudecKu 3aZaHHOW (YHKLUU.
[onsatne muddepenunana, reoMeT-
pudeckuii cmbici. OCHOBHBIE CBOMI-
ctBa auddepenmmana. Ilpousson-
Hble W JudQepeHIrnansl BBICIINX
nopsinkoB. IHBapuaHTHOCTB (OPMEI
MIEPBOTO U MHBAPHAHTHOCTH (YOPMBI
Beicinx auddepennuanos. [Ipwmo-
JKEeHUs TMpou3BogHOW. (OCHOBHBIE
TEOPEMBI mddepeHnmanbHoro
HCYHUCICHUS (Depwma, Pos,
Jlarpamxka, Komm). IlpaBuio Jlonu-
Talsl PAcKpBITUS HEOIPEaeTIeHHO-
creii. @opmyna Teinopa, oleHKa
OCTaTOYHOTO YJICHA.

DyHKIUN KOMIUIEKCHOH Iie-
PEMEHHOM.

IlonsATHe W NpencTaBICHUE KOM-
IUIEKCHBIX 4Yucel. JIeHCTBUS Han
KOMILIEKCHBIMU YnciaaMu. OyHKINA
KOMILJIEKCHOTO MIEPEMEHHOT 0.
[Ipenen u HENIPEpPBIBHOCTH PYHKIIUN
KOMILJIEKCHOTO MIEPEMEHHOTO.
JuddepenumpoBanue dyHKIIUH
KOMIIJIEKCHOTO TIEPEMEHHOT 0.

HUTOI'O yacoB B 1 cemecTpe:

50

2 cemecTp




Pasoen 5.
NurerpanbsHoe
HCUHUCIICHHE
(GbyHKUMM onHOU
MIEPEMEHHOI.

Heonpenenénnpiii HUHTE-

rpa.

[lepBooOpasHass (yHKIIUM W HEOM-
penenennplii  mHTErpan. CBoicTBa
HEOMNpeAeICHHOro uHTerpana. WH-
TErpai OT OCHOBHBIX 3JIEMEHTaPHBIX
(yakuii. OCHOBHBIE METOABI HH-
TErpupoBaHus (HEMOCPEICTBEHHOE
WHTETPUPOBAHHUE, 3aMEHA MEPEMEH-
HOW, WHTETPUPOBAHHE IO YACTIM).
WuTerpupoBanne  parioHaIbHBIX
npobeit. WnterpupoBanne
TPUTOHOMETPUIECCKHIX (byHKIHUH,
Wuterpuposanue HEKOTOPBIX
UPPAIMOHATBHBIX ()YHKITHIM,

10

OnpenenéHHbIid HHTETPAI.

[lonaTHE ONpEAETCHHOTO  HHTE-
rpana, ero reOMeTPUIECKUN CMBICII.
CBoiicTBa  OIpENEICHHOTO HHTE-
rpana. HTerpajabHblE  CYMMBI,
HHTErpan Kak (YHKLUUS BEPXHErO
npeaena.  Dopmyna  HerooToHa-
Jleitonuna. Teopema o cpegHEM.
Brruucnenue onpeneseHHOro WHTE-
rpana MeTOJaMH WHTETPUPOBAHUS
[0 YacTsIM U 3aMECHOW MEepEeMEHHOM.
Hexortopeie reomerpuueckue u ¢u-
3UYECKHE MPUIIOKEHUS OIpeeleH-
Horo wuHrerpana. [lpuGmmkeHHbIe
METO/Ibl BBIYMCIICHHSI  OTpeJIesieH-
HBIX MHTErpajoB (GpopMysbl Tpare-
Ui, TPSAMOYrodbHUKOB, CuMIl-
COHa), OIIEHKa MOTPEUTHOCTH
BBIYUCIICHUM. HecoOcTBennbie
HWHTETPabl, IPU3HAKU CXOJUMOCTH.

10

Pa3zoen 6.

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

YacTHele MMPpOU3BOJHBIC.

YacTHble TPOM3BOJIHBIE M YaCTHBIC
mudpdepennuanel.  Huddepenmu-
pyembie ¢yHkimu. Heobxomumoe u
JocratouyHoe ycioBue auddepen-
uupyemoctu. IlpousBogHas ciox-
Hoi ¢pynkuuu. [lonusiii nuddepen-
uuan. IlpousBojgHas mo Hampaslie-
Huto. I'paguent. Cs3p NMpoM3BOA-
HOW 10 HAaNpaBJICHUIO C TPaJueH-
toM. [lpomsBopnbie u nuddepen-
[UaIbl BBICIINX TOPSIIKOB, pPaBeH-
CTBO CMEUIAHHBIX TPOU3BOJHBIX.

16




OKCTpEeMyM H®  YCIIOBHBIN
JKCTpeMyM (PYHKIIMU MHO-
TUX TIPOU3BOJIHBIX.

HauGonpiiee w HawMeHbIee 3Ha-
YeHUsT (QYHKIUU.  DKCTPEeMyM U
YCIIOBHBIA  3KCTpeMyM  (PyHKIIHUU
MHOTHX  TPOU3BOJHBIX. Meron
MHOXHTeNeH Jlarpanxa.

Tema 7.1 YucnoBsie psbl.

UucnoBsle psfpl, CXOOUMOCTh H
cymma. [leiicteua ¢ psapamu. Me-
TOABL HCCJIEIOBAHUS CXOAUMOCTH
3HAKOIMIOCTOSIHHBIX psAAoB. MeTonsl
HCCIIEIOBAHNSA CXONMMOCTH 3HAKO-
TIEPEMEHHBIX PSIIOB.

Pa3zoen?. Yucno-
Bble M (DyHKIIHO-
HAJIBHBIC PAIBI
Tema 7.2 CreneHHble psbl.
PaznoxxeHue anemMeHTapHbIX
(dbynxmuii B psg Teinopa.

@OyHKIMOHATBHBIE PsIbl, 00J7aCTh
cxonumoctd. CTeneHHble  PAIHL,
pasnoxeHne GyHKUIUH B CTENICHHBIC
panel. Pap Telinopa, mocraTouHble
YCIOBHSI CXOAUMOCTH psiga Tei-
nopa. Pa3molkeHue s1eMEHTapHBIX
¢bynkuuit B psanp Teitnmopa. Tpuro-
HOMeTpHUYeCKHe psnsl, psan Dypse.
[IpubnmxeHHOE BBIYMCICHUE C IIO-
MOLIBIO  PSiAOB.  BUHOMMAJIBHBIN
pan. Ilpunoxenue psnoB K pewie-
HUIO 33]1a4.

HUTOI'O yacoB Bo 2 cemecTpe:

54

BCEI'O uacoB:

104




4.3. CAMOCTOATEJIBHAS PABOTA OBYYAIOIIEI'OCA

Ounasn ¢popma o0yueHus

Ne HauMmenoBanue Ne /i Buan: CPO Bcero
n/n pasaeina (TemMbl) 4acoB
JMCIMILTHHBI
1 3 4 5 6
Cemectp 1
1.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 8
Pazoen 1. DieMeHTHI
1. ITUHEHO ATreGpbL. 1.2 [ToaroroBka K TEKyIieMy KOHTPOJIIO,
MOJITOTOBKA K KOHTPOJBHOU paboTe
2.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 8
2.2 [ToaroroBka K KOJUIOKBHYMY T10
5 | Paszden 2. DnemeHTel KOHTPOJILHBIM BOIIPOCAM pazjeiia
BEKTOPHOM alreOpsl. 2.3 CocraBieHue ONOPHOTO KOHCIIEKTa C
HCIIOJIb30BaHUEM DJICKTPOHHO-
ouonmoreunoii cucrems! IPRbooks
3.1 [ToaroroBka K MPaKTUYECKUM 3aHSATHUSM, 8
Pazoens. MOATOTOBKA K KOHTPOJIBHOM paboTe
3 AHaTUTHYECKAsT 3.2 Pabota ¢ 3nekTpoHHBIM OPTHOITHO
FeOMEeTpHs Ha TJIOCKOCTH | 3.3 CocTaBJieHHE OTIOPHOTO KOHCIICKTA C
1 B POCTPAHCTBE. UCIIOJIb30BAHUEM DJIEKTPOHHO-
ouonnoreunoi cucreMms! IPRbooks
4.1 [ToaroroBka Kk MPaKTUYECKUM 3AHATUAM 7
4.2 [ToaroroBka K KOJUIOKBHYMY 110 BCEM
4 Pasden 4. Beenenue B BONPOCaM pasiciia
' AHAIH3. 4.3 [ToaroroBka Kk KOHTPOJIBHOM paboTe
4.4 [ToaroroBka K MpOMEKyTOYHOMY
KOHTPOJIIO
HUTOI'O yacos B 1 cemecTpe: 31
2 cemecTp
1.1 [ToaroroBka kK IPaKTUYECKUM 3aHATUSAM 9
1.2 CocTraBiieHre OTIOPHOTO KOHCTIEKTA C
HCIIOIB30BAHUEM DIIEKTPOHHO-
Pa3zden 5. UnTerpansHoe 616 . p IPRbooks
5 | meuncnenue F— HOJIMOTEYHOH CHCTEMBI
HOi TTePeMEHHOIH. 1.3 [ToaroToBKa K KOJUIOKBHYMY ITO BCEM
BOIIpOCaM pasjzena
14 BrinosiHeHue 3a1aHuii pacyeTHO-
rpaduyeckoil paboThI MO TaHHOMY pa3aeny
2.1 [ToaroroBka K IPaKTUYECKUM 3aHSATUSM 9
2.2 Pabota c anekTpoHHBIM TOPTHOITHO
Paoen 6. uc- -
6 (bepeHImaBHOE HeuHC- 2.3 BrimonHenue 3aganuii pacueTHO-
" | nenue QyHKIMM He- rpaduyeckoil paboThI MO TaHHOMY pa3aeny
CKOJIbKUX MEPEMEHHBIX.. 24 CocraBieHre OopHOTO KOHCIIEKTa C
HCIOJIb30BaHUEM DIIEKTPOHHO-
ouonmoreunoii cucreMms! IPRbooks
7 Pasoenl. Yucnossie 1 3.1 [ToaroroBka K MPaKTUIECKUM 3aHSATUSIM 9




(GyHKIHOHATBHBIE PAIBI 3.2 PaGora ¢ anexkTpoHHBIM TOPT(OIHO
3.3 | BommonHeHue 3a1aHuii pacyeTHO-
rpadgu4ecKoil paboThI 10 JTAHHOMY Pa3eiTy
4.4 CocraBneHre OOpHOTO KOHCITEKTa C
HCIOJIb30BAaHUEM DJIEKTPOHHO-
ouonuoreunoit cucrems! IPRbooks
HUTOTI'O yacoB B cemecTpe: 27
3aounas popma o0yueHust
Ne HaumenoBanue Ne /i Buan: CPO Bcero
n/n pasaeina (TemMbl) 4acoB
JUCHHUILTHHBI
1 3 4 5 7
Cemectp 1
. Pazoen 1. DieMeHTHI 1.1 [ToaroroBka K MPaKTUYECKUM 3aHATUSIM 36
' JMHEHHOH anreOpsl. 1.2 [ToaroroBka K TeKyiemMy KOHTPOJIIO.
2.1 [ToaroroBka K NPaKTUYECKUM 3aHATUSAM 30
2.2 [ToaroroBka K KOJUIOKBHYMY I10
8 Paszden 2. DnemeHts KOHTPOJILHBIM BOIIPOCAM pazjieiia
BEKTOPHOM alreOpsL. 2.3 CocraBieHue OMOPHOTO KOHCIIEKTa C
HCIIOJI30BaHUEM DJICKTPOHHO-
ouonmoreunoii cucrems! IPRbooks
3.1 [ToaroroBka K MPaKTUYECKUM 3aHATUIM 30
P .
Pasoen3 3.2 | Pabora ¢ anekTpoHHBIM TOPTHOINO
9 Amnanutuyeckas
" | reoMeTpHs Ha ILIOCKOCTH 3.3 CocTaBJieHHEe OTIOPHOTO KOHCIICKTA C
¥ B IPOCTPAHCTBE. HCIT0JIb30BAaHUEM 3JICKTPOHHO-
ouonnoreunoi cucreMms! IPRbooks
4.1 [ToaroroBka kK IPaKTUYECKUM 3aHATUSM 30
4.2 [ToarotroBka K KOJUIOKBHYMY 110 BCEM
10 Paszoen 4. Bseneune B BOIIpOcaM pasjena
" | aHaNM3. 4.3 [ToaroroBka Kk KOHTPOIBHOU paboTe
4.4 [ToaroroBka Kk MPOMEKyTOYHOMY KOHTPOIIIO
HUTOI'O yacoB B 1 cemecTpe: 126
2 cemecTp
1.1 [ToaroroBka kK IPaKTUYECKUM 3aHATUAM 40
1.2 CocTtaBrieHre OTIOPHOTO KOHCTIEKTA C
HCIIOIB30BAHUEM DIIEKTPOHHO-
Pa3zoen 5. Nnrerpansnoe 6116 . p IPRboOKS
11. | ucuncnenue GyHKIMU O1- MDIIMOTCHHON CHCTCMBL
HOI rIepeMEHHOI. 1.3 [ToaroToBKa K KOJUIOKBHYMY ITO BCEM
BOIIpOCaM pasjiena
14 BrinonHenue 3aganuii pac4eTHO-
rpaduyeckoil paboThI MO TAHHOMY pa3ieny
1 Padexn 6. [lud- 2.1 [ToaroroBka K MpakTUYECKUM 3aHATUSAM 42
" | dbepeHImansHOE HCUKC- 2.2 Pabota c anekTpoHHBIM TOPTHOITHO




JeHue QYHKIMU He- 2.3 Brinonnenue 3aganuit pacueTHo-
CKOJIBKHX MCPEMCHHBIX.. rpagu4IecKoil paboThI 1O JTAHHOMY Pa3eiTy
24 CocraBneHre OOpHOTO KOHCIIEKTA C
HCIOJIb30BAHUEM DJIEKTPOHHO-
oubnuoreunoit cucremsl IPRbookS
3.1 [ToaroroBka K IPaKTUYECKUM 3aHATUSAM 44
" Pasoen 7. YncroBLie 1 22 1;a60Ta C DJIGKTPOHHBIM TOPTHOIIHO
(YHKLMOHATLHBIE PSBL : OCTaBJICHUE OMTOPHOTO KOHCIIEKTA C
HCIOJIb30BAHUEM DJIEKTPOHHO-
oubnmmoreynoi cucrembl IPRbooKS
14.
HUTOI'O yacoB B cemecTpe: 126




5. HEPEYEHb YYEBHO-METOJUYECKOI'O OGECIIEYHEHUA J1JI5
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINXCS O JUCHUILJIMHE

5.1. Meroanyeckue yKa3aHusl JJIs1 NMOATOTOBKHM O0yYalIIMXCA K JIEKIUOHHBIM
3aHATHAM

Jlexuus sBisieTcss oOCHOBHOM (popMoOit 00yUeHHs B BBICIIEM y4eOHOM 3aBEJICHUHU. 3allUCH
JIGKI_[I/II;'I B KOHCIICKTAax IJOJIXKHBI 6BITB I/I36I/IpaTeJIBHBIMI/I, ITOJTHOCTBHO cne;[yeT 3aIIuChIBaTh
TOJIBKO ONpenesieHus. B KOHCHEKTe PEeKOMEHIYETCS TMPUMEHSTh COKpaIleHHUE CJIOB, 4YTO
YCKOpSIET 3amuch. Bompockl, BOZHHMKAIOIIUE B XOJ€ JIEKIIMU, PEKOMEHYeTCsl 3aluChiBaTh Ha
MOJISIX Y TIOCJIE OKOHYAHUS JICKIIMHA 00paTUTHCA 32 pa3bsICHEHUEM K IPEI0IaBaTelo.

PaboTa Haj KOHCIIEKTOM JICKIIMK OCYILECTBIISIETCA 110 dTanam:

* IOBTOPUTH U3YUYCHHBIN MaTepraj M0 KOHCIICKTY;

® HCIIOHATHBIC ITOJIOKCHUA OTMECTUTH HA ITOJJIAX U YTO‘-IHI/ITB;

* HEOKOHYEHHBIC (paspl, MPOMYIICHHBIC CJIOBA M JPYTHe HEIOYEThl B 3aIUCAX
YCTPaHUTh, NOJIb3YSICh MaTEpHAIaMU U3 yUEOHUKA U IPYTMX HCTOUYHUKOB;

* 3aBEpUINTh TEXHUYECKOe O(opMICHHE KOHCIIEKTa (IMOJYCPKUBAHUS, BBIICICHUE
TJIaBHOTO, BBIJICTICHUE PA3/IEIIOB, MOAPA3CIIOB U T.I1.).

CamMocTosATenbHYI0 paboTy cieqyeT HAauMHATh C JTOpPa0OTKH KOHCIEKTa, JKelIaTeIbHO B
TOT XXC€ OCHb, IIOKa BpeMSI HC CTepJ'IO COIIep)KaHI/Ie JICKIIUU U3 ITaMATH. Pa60Ta HaJd KOHCIICKTOM
HE JOJDKHA 3aKaH4YMBaTbCcsd C TMpochymuBaHus Jekuuu. llocie nekuuu, B mpolecce
CaMOCTOﬂTGHBHOﬁ pa6OTI)I, Hepen TEM, KaK OTKpBITB TeTpazu) C KOHCIICKTOM, ITI0JIE3HO MBICIICHHO
BOCCTAaHOBUTH B MAMSTH COJEpKaHHE JIEKIIUU, BCIOMHUB €€ CTPYKTYPY, OCHOBHbBIE TTOJIOKEHUS U
BBIBOJIbI.

C menpro 10pabOTKH HEOOXOIMMO IPOYUTATh 3alMCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TAKXE I/ICHpaBI/ITL OIIMCKH, pacmn(prBaTL HEC HpI/IHSITI)IC paHee COKpaIlIGHI/ISI, 3aIIOJIHUTH
MPOMYIIEHHBIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMbIci. Jlamee mpounTaTh MaTepual Io
PEKOMEHIyeMO# JuTeparype, paspemias B XOJE YTCHHUsS, BO3HUKIINE paHee 3aTpyIHEHHUS,
BOIIPOCHI, & TAK)KE JOMOJTHEHUS M UCIIPABJIAS CBOM 3aIlMCH. 3aIlMCH JIOJDKHBI ObITh HATJISITHBIMU,
JUISL 4eTO CIIEIyeT MPUMEHSTh pa3iudHble CriocoObl BhiAeeHnd. B xone 1opaboTku KOHCIEKTa
YTIyOJISIOTCS, PACIIUPSAIOTCS U 3aKPETUIAIOTCS 3HAHMS, a TaKKe JOTMONHIETCS, UCIIPABISETCS U
COBEPIICHCTBYETCS KOHCHEKT. Eme myurie, ecnu BBl nepepaboTaeTe KOHCHEKT, JaJUTE €ro B
HOBOHM CHCTEMaTH3alMK 3aluceid. DTO, HECOMHEHHO, 3aliMET HEKOTOpOEe BpEMs, HO MaTepual
BaMH OyJI€T XOpOIIO MpopadOTaH, a KOHCIEKTUBHAS 3allUCh €ro MPUBEJEHA B YIOOHBIA st
3allOMUHaHus BU. BBeneHue 3arojoBKOB, CKOOOK, 0000IIAIONINX 3HAKOB MOXKET 3HAYUTEIbHO
ITIOBBICUTHh KAa4UC€CTBO 3aIlUCH. 3TOMy MOXET CJ'IY)KI/ITI) TAKXE HOI[LIepKI/IBaHI/Ie OTIOCIIBHBIX MECT
KOHCIIEKTa KpacHBIM KapaHJaIloM, MPUBEACHHE Ha TONSAX WJIM Ha OOpaTHON CTOpPOHE JMCTa
KpaTKOI\/’I CXEMbI KOHCIICKTA U }lp.

[loaroToBneHHbId KOHCHEKT W PEKOMEHJyemas JHMTepaTypa HCHOJIb3YeTCa IpHU
IIOATOTOBKE K HpaKTI/I‘IeCKOMy 3aHATHUIO. HOI[FOTOBK& CBOOUTCA K BHI/IMaTCJ'IBHOMy HpO‘ITeHI/IIO
y4eOHOro Marepualna, K BBIBOAY C KapaHIAlIOM B pyKax BCEeX YTBEpXKACHUU U PopMmyl, K
pGHIeHI/IIO HpI/IMCpOB, 3aga4, K OTBC€TaM Ha BOHpOCI)I, HpeI[J'IO)KCHHI)IC B KOHIIC JICKIIUU
MpenojaBaresieM WM TOMEUIEHHbIE B peKoMeHayemou inurepatype. [lpumepsl, 3amaun,
BOITPOCHI TIO TEME SIBJISIIOTCS CPEACTBOM CAMOKOHTPOJIS.

HempemeHHBIM yClIOBHEM TITyOOKOTO YCBOEHUSI Y4eOHOTO MaTepuasa sBJISIETCS 3HAHUE
OCHOB, Ha KOTOpI)IX CTpOI/ITCH N3JIOKCHHUC MaTepHana. O6I)ILIHO npenonaBaTenL HaITOMHHACT,
KaKol paHee M3YYCHHBIN MaTephall U B KaKOW CTENeHU TpeOyeTcs MOATOTOBUTH K OYEPETHOMY
3aHATUIO. JTa PEKOMEHAlMs, KaKk ¥ TPeOOBaHHE CHCTEMAaTUYECKOW M CEphe3HOM paboThI HaJ
BCEM JICKIIMOHHBIM KYPCOM, TIOJUICKUT Oe3yCIIOBHOMY BBIMOJIHEHHIO. [loTepu morndeckoii cBsizu
KakK BHYTpI/I TEMBI, TaK H MG)KI[y HHUMHU HpI/IBO)II/IT K HETAaTUBHBIM IIOCJICACTBHUSIM: MaTepI/Ia.]'I
y4eOHOM JMUCHUIUIMHBI TEPEeCcTaeT OCHOBATEIbHO BOCHPHUHHUMATHCSA, & TBOPUYECKUU TPY.
MOJMEHSIETCSl YTOMJICHHBIM TiepenuchiBanneM. O0OpaiiieHrne K paHee U3y4eHHOMY MaTepuainy He
TOJIKO MOMOTaeT BOCCTAHOBUTH B MaMATH M3BECTHBIE IMOJOKEHHUS, BBIBOJIbI, HO M MPUBOJUT



pa3po3HEHHbIE 3HAHHUS B cUCTEMy, yriayOnser u pacmupsier ux. Kaxapslii Bo3BpaT K cTapomy
MaTepuaty IMO3BOJSIET HAWTH B HEM YTO-TO HOBOE, MEPEOCMBICTUTH €r0 C WHBIX TO3UIIHIA,
ONpeAeNuTh Uil Hero Haubolyiee MOAXOJIALIEe MECTO B YKe HMEIOIIeHcs cucTeMe 3HAHUM.
HeonnokpaTtHoe oOpamieHne K NMPOHIACHHOMY MaTepually SIBJsieTCs Hanbojee paroHaIbHOM
dbopMmoii mpruobpeTeHust u 3aKperieHus: 3HaHui. O4eHb MOJIE3HBIM, HO, K COXKAJICHUIO, €IIe MaJlo
UCIIONIB3YEMBIM B TPAKTUKE CAMOCTOSITENILHOW  pabOThI, SBISETCS  MPEABAPUTEIHHOE
O3HAaKOMJIEHHE C y4eOHbIM MarepuanoM. Jlaxke kpaTkoe, Oerjoe 3HAKOMCTBO C MaTepHalloM
ouepeAHOl Jsekuuu gaer MHoroe. OOyuarommecss MOIy4aroT OOIIee NpeACTaBICHUE O ee
COJIEp’)KaHUU U CTPYKType, O TJaBHBIX M BTOPOCTENEHHBIX BONpOCaX, O TEPMHUHAX U
omnpeneneHusx. Bee 3To obneryaer paboTy Ha JEKIUH U I€TAET €€ [eJIeyCTPEMIICHHOM.

5.2. Meroanyeckue yKazaHusl IJisl NMOATOTOBKU O0Yy4arOIIMXCH K MPAKTHYECKHUM
3aHATHAM

B mpouecce mOAroTOBKM M MPOBENEHUS NPAKTUUECKUX 3aHATUN oOydwaromuecs
3aKpEeIUIAIOT TOJYYEeHHBIE paHee TEOpPEeTHUYEeCKHe 3HAHMS, NPUOOPETAIOT HABBIKM X
MPAKTUYECKOTO IPUMEHEHHS, OTBIT PallMOHAIBHON OpraHu3aIiy y4eOHOM paboThlI.

HOCKOHBKy AKTUBHOCTb Ha MNPAKTUUCCKHUX 3aHATHAX ABJIACTCA NPCIMETOM BHYTPU
CEMECTPOBOTO KOHTPOJISL €r0 MPOABMKEHUS B OCBOCHHUU KypcCa, MOATOTOBKA K TaKUM 3aHSATHSIM
TpeOyeT OTBETCTBEHHOT'O OTHOIIICHHUS.

[Ipy moAroToBKE K 3aHIATUIO B MEPBYIO OdYepedb MOJKHBI HCIOJIb30BaTh MaTepHall
J'IGKIII/II;'I N COOTBCTCTBYIOIIUX JTUTCPATYPHBIX HCTOYHHUKOB. CaMOKOHTpOJII) Ka4dyeCTBa IIOAI'0OTOBKH
K KaXJOMY 3aHSTHIO OCYIIECTBIISIOT, MPOBEPsisi CBOM 3HAHWUSA M OTBEYas HA BOMPOCHI IS
CaMONPOBEPKH MO COOTBETCTBYIOIIEH TeMe.

BxonHO# KOHTPOIB OCYIIECTBISETCS MPenoiaBaTeeM B BUIE IPOBEPKU U aKTyaln3aluu
3HaHUN 00YYAIOIIKXCS 10 COOTBETCTBYIOLEH TEME.

BbIxogHOW KOHTPOJb OCYIIECTBISETCS TperojaBaTeieM IPOBEpPKOM KadecTBa U
IIOJIHOTHI BBITIOJITHEHUS 3aaHU.

[ToAroToBKY K MNpPaKTUYECKOMY 3aHATHIO KaXKIBbIA OOydaroUIuiics OJDKEH HayaTh C
O3HAKOMJICHHA C IIJIAHOM  IMPAKTUYCCKOr'o  3aHATHA, KOTOpI)II\/JI OTpaxa€T COACPIKAHUC
npeiokeHHON Tembl. TiiarenbHoe NpolyMbIBaHUE U H3YYE€HHE BOIIPOCOB IJIaHA OCHOBBIBAETCS
Ha MpopabdOTKe TEKYIIero Marepuana, a 3aTeM H3y4YeHHE 00s3aTeNbHOM W TOTOJIHUTEIHHON
JUTEPaTyphl, PEKOMEHIOBAHHOM K JaHHOH Teme.

Bce HOBBIE MOHSATHS TI0 H3yqaCMOﬁ TEME HGO6XOILI/IMO BbIYYUTb HAW3YCTb U BHCCTU B
rJI0ccapuid, KOTOPBIH 1e1eco00pa3Ho BECTH C CaMOro Havaja u3yudeHus Kypca. Pe3ynbrart Takoi
paboThl OJDKEH TPOSIBUTHCS B CIIOCOOHOCTH OO0Yy4aromerocsi CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIPOCHI, €r0 BBICTYINICHUH U YYaCTUU B KOJJIEKTUBHOM OOCYJIEHHUH BOIIPOCOB
HsyqaeMoi/’I TEMbI, IIPaBHJIBHOM  BBIIIOJIHCHUHU  IMPAKTUYCCKUX 3aI[aHI/II\/’I. HpezmaraeTCﬂ
CJIeyIolIas ONOPHasi cXeMa MOATOTOBKH K MPAKTHUECKUM 3aHATUSM.

OOyyaromuiics IpyU NOATOTOBKE K MPAKTUYECKOMY 3aHITHIO MOXKET KOHCYJIbTHPOBATHCS
C [IperojaBaTelieM W TMOJy4aTh OT HEro HaBOJMIIME pa3bsCHEHUs, 3aJaHus s
CaMOCTOSITENIbHOM pabOThI.

1. O3HakOMJIEHME C TEMOH IPaKTUYECKOro 3aHATUA. DBbleneHune I1aBHOrO
(OCHOBHOM TEMbI) U BTOPOCTENEHHOTO (TI0Apa3/Aeiibl, YaCTHBIE BOIIPOCHI TEMBI).
2. OcBoEcHHME TEOPETUUECKOTO MaTrepHuaja IO TEME C ONOpOW Ha JIEKIMOHHBIN

Mmarepual, y4eOHMK U Jpyrue ydeOHble pecypcbl. CamMonpoBepka: IMOCTaHOBKAa BOIIPOCOB,
3aTParuBarOIINX OCHOBHBIE TEPMUHBI, ONIPEICIICHNS U IOJI0KEHHUS 110 TEME, U OTBETHI HA HUX.

3. Brimmonnenune npaktuueckoro 3aaanus. OOHapyKeHHE OCHOBHBIX TPYAHOCTEH, UX
peleHre C TOMOIIBIO JOMOJHHUTEIbHBIX WHTEJUIEKTYyalbHBIX YCWJIMH HW/HIU TOAKITIOUSHHS
JOTIOTHUTEIBHBIX HICTOYHUKOB HH(OPMALIUH.

4. Penienune TUIIOBBIX 3aJaHUN pacyeTHO-TpadUIecKoi paboThI.



5.4. MeToanueckue yKa3aHus 10 CAMOCTOAATEJIbHOI padoTe 00yyaroImmuxcst
PaboTa ¢ 1uTepaTypHBIMM HCTOYHHKAMH U HHTEPHET pecypcaMu

B mpornecce moaroToBKy K MPakTHUECKUM 3aHATHSAM, CTYJICHTAM HEOOXOIMMO OOpaTHTh
0co00e BHUMAHUE Ha CAMOCTOSATEJIbHOE U3yuYeHHE PEKOMEHJOBAaHHOH yueOHO-MEeTOoIuuecKol (a
TaKKe HAyYHOH M MOMYJIAPHO) JINTEPATypPHI.

CamocrosrenbHas paboTa ¢ yueOHUKaMHU, y4eOHBIMU ITOCOOMSIMU, HAYYHOH, CIpaBOYHON
U TIONMyJSIPHOW JIUTEPAaTypol, MarepualaMu MepUOAMYECKUX u3daHuii u  VHTepHera,
CTaTUCTUYCCKUMHU JaHHBIMHU ABJIACTCA Hauboiee 3(1)(1)CKTI/IBHBIM MCTOAOM ITOJIYUCHUSA 3HaHI/II71,
MO3BOJISICT 3HAYMTENBHO AKTUBU3UPOBATH IIPOIECC OBIAZCHUS HH(GOpPMAIUEH, CriocoOCTByeT
Oosiee TIIyOOKOMY YCBOEHHMIO HM3Y4aeMOro marepuaia, (GopMupyer y oOyYarolMXcs CBOE
OTHOUIEHUE K KOHKPETHOU Ipoodiieme.

bonee rimy6okoMy pacKpbITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJIHUTEIbHON
JUTEPATypOi, PEKOMEHIOBAaHHOW IperojaBaTesieM IO KaXIOW TeMe CEMHHApCKOTo WM
MPAKTUYCCKOr'0 3aHATHA, YTO IO3BOJIACT OGy‘-IaIOH_II/IMCSI MNpOsABUTH CBOXO MHAWBUAYAJIIBHOCTL B
paMKax BBICTYIUICHHS HA JQHHBIX 3aHATHSX, BBISBUTH NIMPOKUH CIEKTP MHEHUH MO M3y4aeMOil
npobiieme.

MeToauyeckue peKOMeHIaMH /1JIs1 BLINOJIHEHUS] pacueTHO-TpaduyecKux pador,
KOHPOJIbHOH padoThI

PacuerHo-Tpaduueckas paboTa J0HKHA BBITOIHATHCS B COOTBETCTBUU C YCTaHOBIICHHBIM
rpaduKoM (YTOYHHTD y MPETIOIaBaTeNs).

OcHOBHBIE 3TaIlbl BHIIIOJIHEHUSI PACUETHO-TpaduIecKoil paboThI:

. COop 1 u3ydeHune TeOPeTUUECKOro MaTepurarna.

. [IpopaboTka 3a7a4, pacCCMOTPEHHBIX Ha MPAKTUYECKUX 3aHITHSIX.
. Harmucanue reopeTnueckor 4acTu K KaKJ101 3a1a4e.

. BoInonHeHne npakTH4ecKon 4acTu.

. Hanncanue BbIBOJIOB K KaXK/10H 3a/1a4e.

. DopMHpOBaHHE CITHCKA UCIIOJIb30BAaHHOM JINTEPATYPHI.

7. Odpopmnenue paboTHI.

B nporecce BbinoHEHNs pacyeTHO-TpaduuecKoil paboThl TOMyCKAtOTCs KOHCYIbTALUHU Y
npenojaBaTesiss Ha MPAKTHUYECKUX 3aHATHUIX. BBIONIHEHNE OCHOBHBIX ATAallOB KOHTPOJIUPYETCS
MpenojaBarelieM M YUYHUTHIBAETCS MpPU MPOBEACHUM MPOMEXKYTOUHBIX aTTECTAlUW MO
TUCITUIIIMHE U TIPU OIleHKe pacueTHO-Tpaduyeckoil pabotel. B ciydae odhopmieHus paboTsl B
COOTBETCTBUU C TPEOOBAHUSMHU CTYJEHT 3allUIIAET padoTy.

AN N B~ W=

MeTtoauyeckue peKOMeHAAINH K KOJUIOKBUYMY

[lonroroBka K  KOJUIOKBUYMY HAyMHAe€TCd C  YCTAaHOBOYHOM  KOHCYJIbTalMH
IpernojiaBaTess, Ha KOTOPOH OH paszbsCHIET pa3BEPHYTYIO TEMATHUKY MPOOJIEeMbl, pEKOMEHIYeT
JUTEpaTypy JUlsl U3yUeHHUs] U 0OBSICHSET NPOLEAYypY IPOBEAEHUS KOJJIOKBUYMa. Mertoanueckue
YKa3aHHs COCTOAT U3 PEKOMEHAALMM 110 U3yYEHUIO MCTOYHUKOB M JIMTEPATYpPhl, BOIIPOCOB IS
CaMONPOBEPKU M KPATKUX KOHCIIEKTOB OTBETA C MEPEUHUCICHUEM OCHOBHBIX (PaKTOB M COOBITHIA,
OTHOCSIIIMXCSA K TIyHKTaM IUTaHa KaXJOM TeMbl. OTO JIOJDKHO TOMOYb OOydaromuMces
IeJIEHANpaBIEHHO OPraHU30BaTh PadOTy MO OBIAJIEHUIO MAaTEpHAIOM U €ro 3arnoMuHaHuto. [lpu
MOATOTOBKE K KOJJIOKBUYMY CIIEIyET, INPEXKIE BCEro, MPOCMOTPETh KOHCIEKTHI JIEKUHHA W
MIPAKTUYECKUX 3aHATHI U OTMETUTH B HUX UMEIOIIMECS BOMPOCH KOJUIOKBUYMa. Eciau kakue-To
BOIPOCHI BBIHECEHBI MPENOAaBaTeIeM Ha CaMOCTOATEIbHOE H3Y4YEeHHE, CIEIyeT OOpaTHUThCS K
yueOHOIl TuTeparype, peKOMEHJOBaHHO! IpernoaBaTeieM B KadyecTBE HICTOUHUKA CBEICHUI.



KonnokBuyMm nmpoBoautcst B popMe HHAMBUYaIbHON Oecebl MPEnoaaBaTeis ¢ KaXIbIM
CTYACHTOM MU Oeceibl B HeOOMbIUX rpynmnax (2-3 yenoseka). OOBIYHO MpeEIoiaBaTelNb 3aaeT
HECKOJIbBKO ~ KPaTKUX  KOHKPETHBIX  BOIIPOCOB,  IO3BOJISIOIIMX  BBIICHUTH  CTENEHb
JTOOPOCOBECTHOCTH PabOThI C JIMTEPATypoOH, MpoBepsieT KOHCHEKT. Jlamee OoJsiee MOIPOOHO
o0cy»x1aeTcst Kakas-1100 cTopoHa MpoOIeMbl, YTO I103BOJIAET OLEHUTh YPOBEHb OHUMaHus. 1o
UTOTraM KOJIJIOKBHYMa BBICTaBIsieTCs AU PepeHInpoBaHHas OI[CHKA M0 MATHOAITBHON CHCTEME.

IIpome:kyTOUHAs aTTeCTALMS

[To wroram 1 cemectpa mnpoBoguTcs 3a4der. [Ipu TOArOTOBKE K chade 3ayera
PCKOMCHAYCTCA IOJIb30BATHCA  MaTCprualaMU  MPAKTHYCCKUX 3aHSTHN U MaTcpuaiaMu,
U3YyYEHHBIMHU B XOJIE€ TEKYIIEH CaMOCTOSITEIbHON paboThl. 3a4eT MPOBOJUTCS B YCTHOU (opme,
BKJIIOYAET TOJTOTOBKY W OTBETHI OOYYArOMIETrOoCsi Ha TEOPETHYECKHe BOMPOCHL. Tak ke
oOyuaromieMycss He0OOXOJAMMO TPEICTABUTh Ha 3a4eTe BBIMOJHEHHYIO PacyeTHO-rpaduyecKyro
pabory.

ITo utoram 2 u 3 cemecTpoB MPOBOAMTCS 3K3aMeH. [Ipu MOATrOTOBKE K clade dK3aMeHa
PCKOMCHAYCTCA  IOJB30BAaTbCAd MaATCpUajlaMU  I[MPAKTUYCCKUX 3aHSATHN U MaTcpuaiaMu,
U3YyYCHHBIMU B XOJIC TEKYIIEH caMOCTOSTEIbHON pabOTHI.

DK3aMeH MPOBOJIUTCS B YCTHON (hopMe, BKITFOUAET IMOATOTOBKY M OTBETHI 00yYaroImIerocs
Ha TeopeTHYeCcKre BOMpockl. [To nToram sk3aMeHa BBICTABIISICTCS OIICHKA.



6. OBPASOBATEJIBHBIE TEXHOJIOI'UN
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1. | 1 | mpoctpaHncTBe. Bekropusble | ucnonvsosanuem Power 2 2
IIPOCTPAHCTBA» Point.

s |1 Jlexyuss «HenpepsiBHble (yHKUUU. | [Ipobremnoe obyuenue 5 i
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7.1. TlepeyeHb OCHOBHOW M JONOJHUTEJbHOI Y4eOHOM JUTEPATYPbI
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np.] ; mox pegakueit T. JI. @omuueBoit. — Mocksa : [Ipomereit, 2019. — 230 ¢. — ISBN
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https://www.iprbookshop.ru/91534.html

I'pomos, A. U. Matemaruka : yueOHoe mocobue / A. W. I'pomos, B. U. Ky3pmunoB. — 4-¢
3. — Mocksa : Poccuiickuii yHUBEpCHTET APYyKOBI HapoaoB, 2018. — 504 ¢. — ISBN 978-
5-209-07511-0. — Texkcrt : anexTpoHHslii // Lludposoit o6pazoBarensbHblil pecype IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91022.html

Anamuyk, A. C. CrienuanbpHble pa3Jielibl MaTeMaTUKU : yueOHoe nocooue (Kypc Jekiuif) / A.
C. Anamuyk, C. P. AMupoxkos, @. b. TebyeBa. — CraBpomnons : CeBepo-KaBkazckuii
benepanbHbiil yHUBepcuteT, 2018. — 149 ¢. — Tekcer : anexkrponnslii // Liudposoit
obpazoBarenbHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/92753.html

Mup3sosa, M. B. Marematuka : xkypc nekuuii / M. B. Mup3zosn, T. X. Caner. — CraBpornoiib
: CeBepo-KaBkasckuii ¢penepanbHbiii yHuBepeutet, 2018. — 153 €. — TekcT : 3eKTpoHHbIH //
[Mudposoii oOpazoBarenbHblil pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/92557.html

CnMCOK J0NOJIHUTEIbHON JUTepaTyphl

Pomanoga, I'. H. Maremaruka B Tabnmumax. B 3 gactax. U.3 : yuebnoe mocodue / I'. H.
PomanoBa. — Kazanb : Kazanckuii HamoHaJIbHbBIN UCCIEI0BATENBCKUN TEXHOJIOTUYECKUM
yauBepcureT, 2018. — 88 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2057-4 (u.3). —
Texcr : anexTponHslii // Lludposoii oOpazoBatensHblil pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/94989.html. — Pexwum gocTyma: ajs aBTOPU3HP.
M0JIb30BaTENEN

Pomanoga, I'. H. Maremaruka B Tabnumax. B 3 gactax. U.2 : yueObnoe mocodue / I'. H.
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Pomanosa. — Kazanb : Kazanckuil HalimoHaIbHBINA HCCIIEN0BATEILCKUN TEXHOJIOTNYECKUI
yauBepcureT, 2018. — 92 ¢. — ISBN 978-5-7882-2054-3, 978-5-7882-2056-7 (4.2). —
Tekcr : anextponHsiii // Ludposoii odpazoparenbubiii pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/94988.htmi.

3. KoMmneTreHTHOCTHBII MOAXO0/ B U3JI0KEHUU (yH/IaMEHTAIbHBIX OCHOB alreOphl U
reomerpun : yueOHoe nocooue / H. H. 'azuzoBa, A. B. Muxees, ['. A. Hukonosa, H. B.
Huxonoa. — Kazanb : KazaHckuii HallMOHAJIBHBIN UCCIEA0BATEIbCKUNA TEXHOJIOTHUYECKUM
yauBepcureT, 2017. — 112 ¢. — ISBN 978-5-7882-2310-0. — TekcT : 31eKTpOHHBIH //
[Hudposoii obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94982.html .

4, 3amanaes, C. A. Marematuka Ha si3bike R : yueOnuk / C. A. 3agagaeB. — Mocksa :
[Tpomereit, 2018. — 324 c. — ISBN 978-5-907003-59-0. — Tekcr : 37€KTpOHHBIH //
[Hudposoii o6pazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/94446.html .

5. KarpaxoBa, A. A. CnenriaBbl MaTEMaTUKU M UX MPHIOKEHHS K 3a7a4amM
AIIEKTPOMEXAHUKHU U TEOPHUHU yTIpaBlieHUs : Kypc Jekiuii / A. A. Katpaxosa, B. C. Kymnos,
E. M. BacunseB. — Boponex : BopoHexxckuii rocyjapCTBEHHbIM TEXHUYECKUM
yausepcuret, ObC ACB, 2019. — 269 c. — ISBN 978-5-7731-0802-3. — Tekcr :
anexkTpoHHbIi // Lludpooit o6pazosarensHsliii pecype IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/93340.html .

7.2 TlepeuyeHb pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKAUMOHHOM ceTH « AHTepHET»

http:// fcior.edu.ru - ®enepanbHblil LeHTP HHGOOPMALIMOHHO-00PA30BATENLHBIX PECYPCOB;
http://elibrary.ru - Hayunas snektpoHHas Oubiamnoreka.

7.3. UndopManoHHbIe TEXHOJIOTHH, IMIIEH3HOHHOE NIPOrPaMMHOe ofecrieyeHne

JIMueH3MOHHOE IPOrpaMMHOe oOecredeHue PeKBU3HTEHI IMIICH3UIT/ TOTOBOPOB
Microsoft Azure Dev Tools for Teaching Wnentudukarop noanucynka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok neiicteust: 30.06.2022

2.

(TIpoJUTeHHUE TTOIITHUCKH)

MS Office 2003, 2007, 2010, 2013 Ceenenns 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739, 64468661,
64489816, 64537893, 64563149, 64990070, 65615073
Jlnuensus 6eccpodHas

Awntusupyc Dr.Web Desktop Security Suite JIuuen3uonHbIi cepTrdurar
Cepuiinsiii Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk geiictBus: ¢ 20.10.2022 o 22.10.2023

Lugposoit obpasosarenbusiii pecype IPR SMART JIuuensnonHsIi gorosop Ne 10423/2311 ot
30.06.2023 r.

Cpox neiictBus: ¢ 01.07.2023 r. 10
01.07.2024r.

Becnaarnoe I1O: Sumatra PDF, 7-Zip,
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI
8.1. TpeGoBanus k ayTUTOPUAM (MOMELIEHUAM, MeCTAM) /1JIsl IPOBeAeHUS 3aHATHI
1. YuyeOHasi ayauTopusi AJIA NPOBeIeHNs 3AaHATHIA JIEKIMOHHOI0 THIIA.

Crneunanu3upoBaHHasi MeOEb:

Hocka menoBast - 1mT., mapTel - 35 mT., CTyIbs - 66 mT., Kadeapa HanoJdbHas - 1 1IT.

Habop neMoHCTparimoHHOTO 000pYyI0BaHUS U Y4eOHO-HATIISITHBIX TOCOOMIA, 00€CTIeYHBAIOIIIX
TEMaTUYECKHUE WILTIOCTPAIIH:

Hacrennsiii sxpan — 1 mir;

[Ipoektop — lmir,

HoytOyk — 1.

2. YueOHasi ayauTopusi JIs TPOBeJeHUS 3aHATHH CEMHMHAPCKOI0 THIA, KYPCOBOIO
NMPOEKTHPOBAHMS (BBINOJHEHUS KYPCOBBIX padoT), IPyNNoOBbIX M HHINBHAYAJIbHBIX
KOHCYJIbTAallMii, TEKYLIEr0 KOHTPOJISI H MIPOMeKYTOYHOM aTTecTaluu.

Crenranu3upoBaHHas MeOECIb:

JHocka menoBast - 1wT., naptsl - 10mrT., cTynbs - 30mwT., Ty MATKUAR-11IT., CTOT OJHOTYMOOBBII
IpenoaaBaTelbCKUil — 11IT., KOMIBIOTEPHBIE CTOJIBI - 10mmIT.

TexHuueckue cpeacTBa 00yUYeHHUs, CIyXKallue Ui IPeIoCTaBlIeHus yueOHo! nHpopMauu
00JIBbIION ay TUTOPHUH:

ITK-8 .

OKpaH HaCTEHHbIN PYJIOHHBIA — 1 mIT.

[Ipoektop — 1 miT.
3. llomemenne I CAMOCTOSATEIbHOM padoThl. B6/nMoTEeYHO-U31aTEIbCKUI IEHTP

Otnen oOcimyKMBaHUS IEYaTHBIMU U3JIAaHUSIMU

Crneunanu3upoBaHHas MeOelb:

Pabouue cronsl Ha 1 mecto — 21 mmiT.

Crynbst — 55 wr.

HaGop neMoHcTpalnoHHOro 000py10BaHUs U y4eOHO-HAIJISIIHBIX IOCOOMH, 00ecIeunBarOLIX
TEMaTHYECKHE WILTIOCTPAIIH:

OKpaH HaCTeHHbIN — | mT.

IIpoexTop — 1 mr.

HoytOyx — 1 mrT.

WupopmannonHo-61banorpadguyeckuit oTaen.

Criennanu3upoBaHHas MeOeb:

PaGouue cronsl Ha 1 MecToO - 6 mIT.

Crynbs - 6 .

KomnbroTepHast TEXHHKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «IHTepHeT» 1 obecriedeHneM
JOCTyTa B 3JIEKTPOHHYI0 HHPOpMaIoHHO-00pazoBatenbHyto cpeny PI'bOY BO «CesKasl'Ax:
[lepconanbHbIN KOMIBIOTEP — 11IT.

Ckanep — l1uT.

M®YVY — lmr.

Otnen oOciy)XKUBaHUS SIEKTPOHHBIMH U3JaHUSAMU

Crneunanu3upoBaHHas MeOeb:

Pabouwne ctonbl Ha 1 MecTo — 24 mT.

Crynes — 24 mwr.

Habop nemoHCcTpaninoHHOTO 060pyA0BaHMS U yueOHO-HATIISAHBIX TOCOOHH, 00ecTIeYBarOIINX
TeMaTHYECKHE WILTIOCTPAINH:

WNuTepakTuBHas cucrema — | mr.

MonwuTop — 21 mir.

CereBoit TepmuHan —18 mir.



IMK — 3 .
M®Y — 2 mr.
[TpunTep — lmr.

8.2. TpeOGoBaHus K 000py/10BaHUIO Pa00YNX MeCT NpenogaBaTesss 1 00y4aromuXcs

Pabouee mecTo npenopasarens, OCHAIIEHHOE KOMIIBIOTEPOM € JO0CTylIoM B MIHTEpHET.
PabGoune Mecta oOydaromuxcsi, OCHAaIleHHbIE KOMIIbIOTEpaMH C JocTynoM B HHTepHer,
npeHa3HauYeHHBIC I Pa0OTHI B JIEKTPOHHOIN 00pa3oBaTeIbHOU Cpelie, U T.11.

8.3. TpeGoBaHus K cielHAJTU3UPOBAHHOMY 000PY10BAHMIO HET

9. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIJIMHBI IJI51 UHBAJIM1O0B U JIMI C
OI'PAHMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

Jns obecrieueHus: oOpa3oBaHMA HWHBAIWAOB M OOYYaIOMIMXCS € OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/I0POBbsI pa3palaThiBaeTcs (B ciayyae HEOOXOIMMOCTH) aJlanTUpOBaHHAas
oOpa3oBaTellbHasI MMPOTrpaMMa, WHIWBHIYAJIbHBIM YYCOHBIH TUTAH ¢ Y4ETOM OCOOEHHOCTEH HX
MCUXO(U3NUECKOTO  PAa3BUTHSI W COCTOSIHUS  3J0POBbs, B YAaCTHOCTH TMPHUMEHSETCS
WHAWBUIYAIBHBINA TOAXO0J] K OCBOCHUIO JUCIUIUIMHBI, WHIWBUIYAIbHBIC 3aJaHus: pedeparsl,
MUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJBKO YCTHBIE OTBETHl W JAWUAJOTH, WHIUBUAYaIbHBIC
KOHCYJIbTAIlMM, WCIOJIh30BaHUE JUKTOPOHA ¥ JPYTHX 3alUCHIBAIOIIUX CPEICTB  JUISA
BOCIIPOU3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOT0 MaTepuala.

B memsax obecnedeHuss 0Oyd4arolmuxcsi WHBAJIUMIOB W JUI[ C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbsSI  KOMILJIEKTyeTcs (OHJ OCHOBHOW  yd4eOHOW JuTepaTypou,
aJaNTUPOBAHHOW K OTPAHMYEHUIO OJJIEKTPOHHBIX O0pa30BaTENbHBIX PECYPCOB, IOCTYN K
KOoTOpeiM opranm3oBan B BUI[ Akagemun. B OuOmmMoTeKe MNPOBOISATCS WHIUBUIAYaTbHBIC
KOHCYJIbTallUU JJIs JaHHOW KaTerOpuM IMOJIb30BATENEH, OKa3bIBAETCA MMOMOIb B PETUCTPALIMH U
WCIIOJIb30BAHUM  CETEBBIX UM  JIOKAJTBHBIX  JJICKTPOHHBIX  0Opa30BATENbHBIX  PECYpPCOB,
MPEOCTABIIAIOTCS MECTA B UUTAIBHOM 3aJI€.



[Tpunoxxenue 1

®OH/J OHEHOYHbLIX CPEACTB

o AMCIUIIJIMHE MaremaTuka




1. MACIIOPT ®OHJA OLEHOYHBLIX CPEJICTB 1O JUCHUIIJIMHE

MarteMaTHKA

1. Komnerenuuu, popmMupyembie B pouecce M3y4eHHUs IMCUUILITHHbI

NHupekc DOopMyIUPOBKA KOMIIETEHIIUH

OIlK-1 CriocobeH NpUMEHSTh €CTeCTBCHHOHAYYHbIE M OOIICHH)KEHEpHbIE 3HAHMA,

MCTOJbl MAaTEMATHUYCCKOI'0O aHajlu3a W MOJACIHMPOBAHUA, TCOPETUUYCCKOro U
SKCIICPUMCHTAJILHOTO UCCIICIOBAHUA B HpO(l)CCCPIOHaJIBHOfI JACATCIIbHOCTH,

2. 9Tanbl (l)OpMI/IPOBaHI/IH KOMIICTCHIMA B IIPOLECCE OCBOCHUA NUCHUIIITUHBI

OcHOBHBIMU 3TanaMd  (OPMHUPOBAHHS YKa3aHHBIX KOMIICTCHIIMA TPH H3YYCHUHU
JUCITUTUIMHBI SIBJISIFOTCS TIOCIIE0OBATEIbHOE U3YUCHHE COACPKATEIHLHO CBI3AHHBIX MEKIY COOOM
pa3nenoB (Tem) yueOHBIX 3aHATHI. WM3yueHuwe Kaxaoro pasaena (Tembl) Mpearnoaraet

OBJIQJICHHE OO0Yy4YalOIMUMHUCST  HEO0OXOAUMBIMU

KOMIICTCHIUSAMU. Pe?’yJ'II)TaT arrecrannuu

06y‘IaIOH_[I/IXC$[ Ha pas3jIM4HbIX OJSTallax q)OpMI/IpOBaHI/IH KOMIIETECHIIMHA ITOKa3hIBAECT YPOBCHBb

OCBOEHUS KOMIIETEHIINH 00y4arOIIUMHUCH.

OTanHOCTh (I)OpMI/IpOBaHI/IH KOMHGTCHHI/Iﬁ npsAMO CBiA3aHa € MCECTOM OUCHUILIMHBI B

00pa3oBaTeNIbHOI MporpamMmme.

Paznenpl 1MCHUIIIHHBI

®opmupyeMbie KOMIETEHIHH (KOAbI)

OIIK-1
Pasoen 1. DnemeHTHI TUHEWHOHN anTeOpHI. +
Paszoden 2. DneMeHTHI BEKTOPHOU anTeOpHi. +
Pazoen 3. AHanuthdeckas TeOMeTpUs  Ha +
IUIOCKOCTH U B IPOCTPAHCTBE.
Pasoen 4. BBenenune B aHanus. +
Paszden 5. WnrterpanpHoe wucumcieHue (yHKIUU +
OJIHOU NEPEMEHHOM.
Pazoen 6. uddepeHnmanbHoe HUCUUCICHUC +
(YHKIIMM HECKOJBKHUX MEPEMEHHBIX.
Pa3zoen 7. Yncnosele u GyHKIIMOHAIBHEIE PSIBL. +




3.Iloka3are/in, KpMTEPUHU U CPEACTBA OLIECHUBAHMUS KOMIIeTeHIIM, ()OPMHPYyeMbIX B MpoLecce U3yYeHHUs TUCHUILTUHBI
OIIK-1. CmocobGeH mUpUMEHSTh E€CTECTBEHHOHAYYHBIE W OOIIEHMH)KEHEPHBIC 3HAHMS, METOAbl MAaTeMAaTH4eCKOTO aHalIM3a W MOJAEIHPOBAHUS,
TEOPETUYECKOr0 U IKCIIEPUMEHTAIBHOTO UCCIIEOBAHMS B MPOPECCUOHANBHOMN 1eATeIbHOCTH

HNuauxaropsl Kputepnn onennBaHus pe3yIbTaToOB 00y4eHHUs CpencTa olleHUBAHMS
HOCTIZKEHMSl Pe3yJbTATOB 00y4YeHHsI
KOMIIeTeHIH HeyNAOBJIETBOPUTEILH | YAOBJIETBOPUTEILHO X0po1o OTJINYHO Texymui IIpomex
0 KOHTPOJIb YTO4HAas
aTTrecra
nus
1 2 3 4 5 6 7
NAK-OIIK-1.1. He npumenser Yactuyno npumensier | [lpumensier MeTosl VYBepenno npumensier | OPO: OK3aMeH
[Ipumensier MmeToIBI METOABI METO/BI MaTEeMaTHYECKOTrO METOBI TECTOBBIN
MaTEeMaTHYECKOT0 MaTEeMaTHYECKOT0 MaTEeMaTHYECKOTr0 aHau3a u MaTEeMaTHYECKOTI0 KOHTPOJIb,
aHanu3a u aHanus3a u aHanus3a u MOJIETTUPOBAHUS B aHaJIM3a u KOHTpOJIbHAS
MOJIETTUPOBAHUS B MOJIETTUPOBAHUS B MOJIETUPOBAaHUS B npodeccuoHaANbHON MOJIETMPOBAaHUA B pabora,
npoeccuoHaIbHON npodeccuoHanbHON | MpodeccnoHaTbHON JeSITeTbHOCTH npoeccnoHambHON KOHTPOJIbHBIE
JESITeNbHOCTH JeSITeNbHOCTH JESITEIbHOCTH JESITEITbHOCTH BOIIPOCHI,
KOJIJIOKBUYM, PIp
300
TECTOBBII
KOHTPOJIb,
KOHTPOJIbHAS
pabora,
KOHTPOJIbHBIC
BOTIPOCHI,
KOJIJIOKBUYM
NAK-OIIK-1.3. He nemonctpupyer Yactuaao JleMOHCTpUpYeT 3HaHUs O | YBEPEHHO O®DO: TecToBBIN
JleMoHCTpUpyeT 3HaHUs | 3HAHUA O JIEMOHCTPUPYET COBPEMEHHBIX JIEMOHCTPHUPYET KOHTPOJIb, OK3amMeH
0 COBPEMEHHBIX COBpPEMEHHBIX 3HaHUSA O €CTECTBEHHOHAYYHBIX 3HaHUSI O KOHTPOJIbHAS
€CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBI | COBPEMEHHBIX KOHIICTIIHSIX, COBPEMEHHBIX pa0ora,
KOHIICTIIHSIX, X KOHIICTIITUSIX, €CTECTBCHHOHAYYHBIX | OOIIEWHKEHEPHBIX €CTECTBEHHOHAYYHBIX | KOHTPOJIBbHBIC
OO0IIENH)KEHEPHBIX OOIIeMHKEHEPHBIX KOHIICTIIIHSIX, MOJIX0/1aX, METOJIaX KOHIICTIITHSIX, BOIIPOCHI,
MOJIX0/1aX, METOIaX MOJX0/aX, METOJIaX | OOLIEMH)KEHEPHBIX MaTeMaTHYECKOTO 00IIenH)KEHEPHBIX KOJIJIOKBUYM, PIp
MaTeMaTHYECKOT0 MaTEeMaTHYECKOT0 MOJX0/1aX, METOIaX aHamM3a u MOJIX0/1aX, METO/IaX 3®O0: TecTOBHIN
aHaiuu3a u aHaiuu3a u MaTEeMaTHYECKOTO MOJIETTUPOBAHUS MaTeMaTHIECKOTO KOHTPOJIb,
MOJIEJINPOBAHUS MOJICJINPOBAHUS aHanmu3a u aHamM3a u KOHTPOJIbHAS
MOJICJINPOBaHHUS MOJICJINPOBAHHUS pa0ora,
KOHTPOJIbHBIC




BOIIPOCHI,

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

obnacTtu ¢dbyHIaMeHTaIbHON ¢byHIaMeHTaIbHOM ¢dbyHIaMeHTaIbHON ¢dbyHIaMeHTaIbHON KOHTPOJIb,

dbyHIaMeHTaIbHOI MaTeMaTHKH U MaTeMaTHKH U MaTeMaTHKH U MaTeMaTHKH U KOHTPOJIbHAS

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

€CTECTBCHHOHAYYHBIX X TUCLHUIUIMH B JTUCLHUTUIMH B JUCLUIUINH B JUCIIMILINH B KOHTPOJIbHBIC

JTVCLUIUINH B npodeccuoHanbHOKW | MpogecCHOHANBHON npodeccnoHanbHON npodeccuoHanbHON BOIIPOCHI,

npoeccnoHaIbHON JeSITeTFHOCTH. JIeSITeIbHOCTH. eI TeTFHOCTH. JeSITeTEHOCTH. KOJUTOKBUYM, PTP
JESATEIbHOCTH. 3DO0: TecToBBIN

KOHTPOJIb,
KOHTPOJIbHAS
pabora,
KOHTpOHLHBIC
BOTIPOCHI,
KOJIJIOKBUYM
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4. KommjiekT KOHTPOJIBHO-OICHOYHBLIX CPEACTB 10 TUCHUIIJINHE

Bonpocsl k 3xk3aMeHy 10 TUCHHILJIMHE
«MareMaTHKa»

Cemecrp |
Marpuiipl, nevictBus Haa MatputiaMu. Panr matpuiel. OOpaTHas MmaTpuiia.
Onpenenurenu, OCHOBHbIE CBOMCTBA ONIPEIEIUTENCH.
CucreMsl TMHENHHBIX anreOpanueckux ypaBHeHUl. Teopema Kponekepa — Kanemnu. Meron
["aycca, MmeTox oOpatHO MaTpuilsl, popmynsl Kpamepa.
BexTopel. OcHoBHBIE onpeneneHus. Jnrna BekTopa. JInHelHble onepanuy HajJ BEKTOPaMHU.
CkansgpHoe Mpou3BeIeHUE BEKTOPOB, UX CBOICTBa, KOOpAWHATHas popma, IPUMEHEHHE.
BekropHoe mpousBefieHHE ABYX BEKTOPOB, MX CBOWCTBa, KOOpAMHATHas (opma, IpH-
MEHEHHE.
CMmelraHHOE IPOU3BEIEHUE TPEX BEKTOPOB, UX CBOMCTBA.
BriBon o0miero ypaBHEHUS IJIOCKOCTH, T€OMETPHUYECKH CMBICT ero Kod(h(UIIUEHTOB.
Paznuunble TUIIBI ypaBHEHUS IUIOCKOCTH, PACCTOSIHUE OT TOYKHU JI0 MIJIOCKOCTH.
BekTopHOE, KaHOHMYECKOE M MapaMETPUYECKOE YpaBHEHHUs MPSMON B MPOCTPAHCTBE,
NapajuleJIbHOCTh W MEPHEHAUKYJISPHOCTh JABYX MPSAMBIX. YTOJI MEXIy MNpsAMOM u
IJIOCKOCTBIO, YCJIOBUS MPUHAJICKHOCTH IPSIMOM U IIIOCKOCTH.
O6miee ypaBHeHue Tpsmoii B R? (ypaBHeHus mpaAMOil Ha MIOCKOCTH). YTOJI MEXKIY AByMs
npsAMbIMU.  PaccTosHME OT TOYKM [0 IpAMOM. YCIOBUSA NApaJIENbHOCTH U IIEp-
NEHIUKYJISIPHOCTU IBYX MPAMBIX. Y paBHEHUE NPSIMOU B OTPE3Kax.
VYpaBHEeHHE OKPYKHOCTH, HILIUIICA.
YpaBHeHHEe TUNepOOIIbl U MTapadoIbl.
OnemeHTbl Maremaruyeckoil joruku. Ilpenen mocnegoBarenbHOCTH. beckoHeuHO Maiible
[OCJIEIOBATEIbHOCTH, TEOpeMbl O OECKOHEYHO ManbIX. TeopeMbl O Mpenenax.
[Tepexon k mpeneny B HepaBeHCTBaX. MOHOTOHHBIE TIOCIIEI0BATEIBHOCTH.
Yucno e.
OcHoBHble TeopeMbl 0 npezenax. [lepexon k npeneny B HepaBeHcTBax. [lepBblit U BTOpOi
3aMeuaTeNIbHbIE IPECIIbI.
Teopema Beitepmirpacca. HempepbiBHOCTE 3ieMeHTapHBIX (yHKIMH. OrpaHUYeHHOCTH
HenpepbIBHBIX (QyHKIUI Ha oTpe3ke. [IpoMexxyToUHbIE 3HAUEHUS! HENPEPhIBHBIX (YHKUIUI
Ha otpe3ke (Teopema bonbriano-Komm). 'eomerpudeckuii 1 MeXaHUYECKHUI CMBICTT.
Cesi3p nud¢epennmana u npouzBoaHo ¢ynkmuu. ITpumenenue auddepenunana B npu-
OJINKEHHBIX BBIYMCIICHUSX.
[Tpon3BoaHBIE CyMMBI, IPOU3BEAEHUS U YAaCTHOTO.
[Ipow3BogHast CHOXHOM (QYHKIIMH, JIOTApUPMUYECKOHN, TIMOKA3aTeIbHON, CTETEeHHON
¢ynkuuu. [Ipon3BoHbIE BHICIIUX MOPSAKOB OT CIOXKHBIX (DYHKIIUH.
Teopema ®epma. O600IIIEHHAs TEOpPEMA O CPEITHEM.
Teopema Jlarpanka, Poss.
Teopema Kommn. IIpaBumno Jlonurans.
[Tpu3Hak MOHOTOHHOCTH (pyHKIMH. TOYKH 3KCTpeMyMma.
JlocraTouHble MpU3HAKU IKCTpemyMma. lccrienoBaHue Ha 3KCTPEMyM C MOMOINBIO IPO-
M3BOJHBIX BBICLIETO MOPSAKA.
HaunGosnpiiee 1 HanMeHbIlIee 3HaYeHUs (PYHKITUN HA OTPE3Ke.
Brimyknocts 1 BoruytocTh GpyHKIMH. Touku nepernda. ACUMITOTHI KpUBbIX. OOIMIHMH M1aH
MOCTPOEHUs rpauKOB.

Cemectp 11
[TepBooOpazHast GyHKLINHU U HEOIIPEACICHHBIA HHTETpaJl.

CBolicTBa HEOIIPEEIECHHOIO UHTETpaIa.
WHTerpan oT OCHOBHBIX JIEMEHTAPHBIX (DYHKIHI (TabInIla HHTETPaJIOB).



12.

13.

14.
15.

16.
17.
18.
19.

20.
21.
22.

23.

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

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

WHTerpupoBaHue palMoOHAIbHBIX JpOOEH.

WHTerpupoBaHue TPUrOHOMETPUYECKUX (PYHKLIUH.

WuTerpupoBanie HEKOTOPHIX UPPALMOHATIBHBIX (DYHKIIUHA.

IlonsTHE OIPENEICHHOTO UHTETPasa, €ro FeOMETPUYECKUN CMBICIL.

CBoHCTBa OIPEEIIEHHOIO UHTErpaa.

. ®opmyna Herotona-Jleitonuma. Teopema o cpennem.
. Beluncnenue onpeneneHHoro HHTerpajga MeToAaMyu HHTETPUPOBAHUS 110 YacTAM U 3aMEHOM

MIEpEMEHHOM.

Hexoropsle reomerprueckue U (pu3NYecKue IPUII0KEHUS ONPENeIEHHOI0 MHTerpaia.
HecobGcTBeHHBIE MHTETrpalIbl, IPU3HAKU CXOAUMOCTH.

[TpuGimKEeHHBIE METOABI BBIYUCIICHUST ONpPEIeICHHBIX HHTETPaIoB (POpMYIIbI Tparenuii,
IPSIMOYTOJIbHUKOB, CUMIICOHA), OIIEHKA MOIPELUTHOCTH BBIYUCICHUH.

YacTHble MPOU3BOJHBIE U YaCTHBIE MU (D (HepEeHIIHAIBL.

Huddepenumpyemsie pynkmu. Heodxoaumoe u gocrarounoe ycinosue audde-
PEHLMPYEMOCTH.

[TpousBoanas cnoxxknoit ¢pynkiuu. [Tonueril nuddepenimann.

ITpon3BoaHas MO HANPABJIEHUIO.

I'paguent. CBsi3p IPOU3BOAHON IO HAIIPABJICHUIO C TPAJUEHTOM.

[TpousBonHbIe U MU HEPEHIHATBI BEICIIMX MTOPSIKOB, PABEHCTBO CMEIIAHHBIX
npoun3BoaHBIX. Hanboubiiee 1 HanMeHblee 3HaYeHUS (OyHKIHH.

DKCTpPEMyM U YCIOBHBINA IKCTPEMYM (YHKIIMA MHOTHX IT€PEMEHHBIX.

YacTHble MPOU3BOIHBIE U YacTHbIE MU epeHnabl.

Huddepenmpyemoie pynkuuu. Heobxoamumoe u moctatounoe yciaoue auddepeH-
nupyemoctu. IIpousBoaHas cnoxxnoit pynkuu. [omnusiit tuddepeniman.
[TponsBoaHas no HanpasiieHuto. I'paguent. CBs3b NPOM3BOAHOM IO HAIIPABIEHUIO C
rpaauenToM. [IpousBoanbie U AuddepeHranbl BHICIINX MOPAIKOB, PABEHCTBO CMEIIaHHbBIX
IIPOU3BOIHBIX.

[Tonsitue uncnoBoro psaa. OcHoBHBIE onpeaeneHus. CBONCTBA CXOIALIMXCS PSIIOB.
HeobOxonumoe yciioBue cX0AMMOCTH YHCIIOBBIX PSI/IOB.

Psinbl ¢ HeoTpunaTenbHbIMM WwieHaMu. [Ipru3Haku cpaBHEHUS CXOAMMOCTH pAJa.
Psinpl ¢ HeotpunarensubiMu uieHaMu. [Ipu3nak Jlamambepa cxoaumocTu psija.

Psipl ¢ HeoTpuaTeNnbHBIMY WieHaMU. IHTErpanbHbIi IPpU3HAK CXOOAUMOCTH Psila.
Psinpl ¢ HeoTpunaTenbHBIMM WieHaMu. PaaukanbHbii npu3Hak Komuy cxogumocTty paja.
3HaKOUYEPEYIOIIHECS PSIABI.

AOGcCooTHas M yCIIOBHASL CXOIUMOCTh 3HAKOTIEPEMEHHBIX PS/I0B.

@yHKIHOHAIBHBIE psi/ibl. OCHOBHBIE ONPEIEICHUS.

Crenennsle psaasl. Onpenenenne. IHTepBa CXOAUMOCTH CTENEHHOTO PSAA.

Teopema AGens. Jloka3zaTeabCTBO.

Pamnyc cXxoguMOCTH CTENEHHOTO psa.

CBolicTBa CTETIEHHBIX PSIOB.

Paznoxenue ¢pyHkuuii B crenennsle psabl. Psaast Telnopa u MakiopeHa.
Paznoxenue sanementapubix ¢GyHkuuit B psag Teitnopa

Psanst @ypee. Tpuronomerpuueckuil pan Oypsoe.

Paznoxenue B pan @ypee 21 — nepuoanueckux ¢pynkmid. Teopema Iupuxie.
Paznoxenue B psag @ypre YETHBIX M HEUCTHBIX (PYHKITUH.



3amauu K IK3aMeHy N0 JucHuILInHe «MaremMaTuka

1. HaliTi HeonpeIeIeHHbIC HHTETPATHI.

8/3+2cosx

szsin 4xdx

J- sin xdx

J-(x2 — X +1)dx
x*+2x* -3

2. Ilone3yscek popmysnoit Herorona-JIeOHMIIA, BBIYUCIUTE ONPEIeICHHBI HHTETPaJl.
z
JZ- cos xdx
c1+sinx

3. Haiftu mommanes Guryps! orpaHndeHHON TuHEAMHA. CenaTh 9epTex.
y2=09x, y=3X.

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

5. Haiitu rpanuent Gpydkuun Z = f (X, y) B Touke M (X, y)
S :
12— > M(-12)

X2+y

6. Uccnenosath pynkuuo Z = f (X, y) Ha SKCTPEMYM.
z=x?+y2-2x-2y+8

7. HaiiTi HeonpeieneHHbIEe HHTETPAIbI.

'[ sin xdx
33+ 2cosx

J.xzsin 4xdx

J-(x2 — X+1)dx
x*+2x* -3

8. [Nomp3ysick popmyoit HetoroHa-JIefiOHNIIA, BEIYUCITUTE OTIPEICICHHBIN HHTETPAI.
s
2
J- cos xdx
o 1+sin x
9. Haittu mwiomiaas GUrypsl orpaHuueHHON TuHusIMU. CrenaTh YepTexk.

y?=9x, y=3X.

10. HaiiT 9acTHBIE TPOM3BOIHBIE IEPBOTO U BTOPOT'O MOPsIIKa (DyHKIIUH:

2=X*+y*+17°
11. Haiitu rpaguent Gydxuun Z = f (X, Y) B Touke M (X, y)
5 :
1=— > M(-12)

X2 +y

12. UccnenoBats Gynknuo Z = f (X, y) Ha SKCTPEMYM.
Z=Xx*+y?-2x-2y+8

13. Haiitu HeonpeeeHHbIE HHTEPaJIbL.



Iarctg\/;dx
IX @+ X)
Ixsin X Cos xdx
_[ x2dx
x*—81

14. Tone3sysick popmyoit Herorona-JIeOHMIIA, BBIYUCIUTE ONPE/CICHHBIH HHTETPaJl.

s

Tctgxdx.

4
15. Haiitn mutomanps ¢Gurypsl orpaHndeHHON TuHISIMA. CHenaTh 4epTex.

y=3x%+1, y=3x+7.
16. HaiiTi yacTHBIE IPOU3BOHBIE IEPBOTO M BTOPOTO MOPSAKA (ByHKIIUH:
_ 2y
Cx-y
17. Haiitu rpaguent Gyuxuun Z = f (X, Y) B Touke M (X, y)
z=x%-2xy+3y—1, M(L2)
18. Uccnenosats GyHkuuwo Z = f (X, y) Ha SKCTPEMYM.
Z=2Xy —4x-2y

19. HaiiTu HeonpeeeHHbIe HHTErPaJIbl.

Z

sin xdx

Ycos? x

_[ xarcsin 1 dx
X

X+3

_[—3 ( 5 ) dx
X+ X —2X

20. Ionb3ysice popmyinoit HetoTona-JIeitOHMIIa, BBIYUCINTD ONpeeIeHHbII HHTerpal.

0 x
I(x2 +2)e2dx.
22

21. Haiitu rutomap Gurypsl orpaHuueHHoN JInHusAMH. ClienaTh 4epTex.
y= Jx L y=x3.
22. HaiiTH 4acTHbIE IIPOU3BO/IHbIE IEPBOTO U BTOPOTO MOPsAKA HYHKIHH:
2X —
Z= y
X+2y
23. Haiitu rpaauedt Gyuxkuuu Z = f (X, Y) B Touke M (X, y)

z=x2+y% M(42)

24, Viccnenosath pynkuuio Z = f (X, y) Ha DKCTPEMYM.

z=x3+8y% —6xy+1



CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
202_—202_ y4eOHbIH TOS
DK3aMeHannoHHbINA Omiter Ne 1

110 JUCHUIIJIIMHEC MareMaTuka

st obyuaromuxcs 1 kypca
Hanpasnenuss moarorosku 09.03.03 Ilpuknagnast nuapopmaTuka

1. UwncnoBsie pAdbl: OCHOBHBIC OIIPCACIICHU .

2. Hekotopele reomeTpuyeckue U (PU3NYECKUE MPHIIOKEHUS OIPEAEIECHHOIO
WHTErpana.

3. Haiitu HeonpeeneHHbIe HHTETPAIbI.
sin xdx

Ycos? x

3aB. kadeapoii A.M. Koukapos



Bonpochl K KOJNJIOKBHYMY
no AucuunauHe «MaremaTnka»

MaTtpuubl 4 onpeeTuTeH.

NG~ WNE

[TonsiTue MaTpuLbI.

Orneparuy HaJy MaTPUIIAMHA U UX CBOMCTBA.

Onpenenureny, UX CBOMCTBA.

Brruncnenue onpeaenuTenei.

MuHoOpBI U anredpanvecKue JOTMOTHCHMS.

PaznoxxeHue onpenenuTenss MaTPHUILhI IO 3JIEMEHTaM CTPOKHU WJIK CTOJI0IIA.
OO6parHas Marpuiia.

Panr marpunpbl.

Teopus cucreM JJUHEHHBIX YPABHEHUIA.

1.

2
3.
4.
5

©

CucTteMbl N TUHEHHBIX aaredpandyecKkux ypaBHEHUN ¢ N HEU3BECTHBIMHU.
VYciioBrE COBMECTHOCTH CUCTEMBI TMHEHHBIX anreOpandeckux ypasHenuit (CJIAY).
MartpuuHnas u BektopHas 3anuck CJIAY.

Brlnykiblii MHOTOYTOJIBHUK Ha IJIOCKOCTH U MHOTOI'PaHHUK B IIPOCTPAHCTBE.
['eomeTpuyeckas UHTEpIIpETALUs PEILICHHS CUCTEM JINHEUHBIX YPABHEHUI U HEepa-
BEHCTB.

Mertoasl pemienns CJIAY (Matpuunbiii Mmeton, Kpamepa, ['aycca).

[Tpumenenne merona Kopaana-I'aycca Kk BBIUUCIEHUSM paHra MaTpULbl U
00paTHOW MaTPHIIBL.

CucreMbl M TMHEHHBIX YpaBHEHUN ¢ N Heu3BecTHRIMU. Teopema Kponekepa-Ka-
MEJUIH.

CucreMbl TUHEHHBIX OJHOPOJHBIX YpaBHEHUI. DyH1aMeHTalIbHAsA cCUCTEMA
pelIeHU.

JJiIeMeHThI BEKTOPHOM aJiredpsl.

©CoNoR~wWNE

Bekropsl. OCHOBHBIE OHSTHS.

Jlunelinble onepanyy HaJ BEKTOPaMHU.

[Ipoexius BekTOpa Ha OCh. MoIyJIh BEKTOpA.

JleicTBUA Hal BEKTOPaMU.

CxkansipHO€ MPOU3BE/IEHNE BEKTOPOB.

Jlunelinas 3aBUCHMOCTH BEKTOPOB, OCHOBHBIE TEOPEMBI.

['eomeTprueckuii CMBICI JIMHEWHOM 3aBUCUMOCTH 2-X, 3-X U 4-X, BEKTOPOB.
Henunelinple onepanuy HajJl BEKTOPaMU 33JJaHHBIMU KOOPJIMHATAMH.
BekropHoe npon3sBeieHre BEKTOPOB, CBONCTBA, TPUMEHEHHE.

10 CMmemranHoe IMPOU3BCACHUA BCKTOPOB. CBolicTBa CMEIIaHHOTO IMPOU3BCACHUA.
AHaauTHUYecKas reoMeTpusa Ha IJIOCKOCTH U B IPOCTPAHCTBE.

LCoNoOAWNE

N
= o

N Y
A~ wWN

[EEN
a1

[Ipsimas B mpoCTpaHCTBE.

[Ipsmas ¥ IIIOCKOCTh B TPOCTPAHCTBE.

Ob1iee ypaBHEHHE IPSIMOI B TPOCTPAHCTBE.

Kanonnueckoe ypaBHEHHE NPAMOM, MPOXOASAIIEN YEPE3 IBE TOUKH.

[Tepexon ot o011ero ypaBHeHHsI K KAHOHUYECKOMY.

VYroa Mexay AByMsl IPSMBIMH, YCIIOBUS NapalyieIbHOCTU U MEPIEHANKYIIIPHOCTH.

VYron Mexay nNpsMOM U TNIOCKOCTHIO, YCIIOBUS MAapaJIEIbHOCTH U MEPIIEHIUKYIISPHOCTH.
[1mockoCTh, OCHOBHBIE YPaBHEHHMS.

[TpeoOpa3oBaHue KOOPAMHAT HA TIOCKOCTH.

O6miee ypaBHEHHE TIIOCKOCTH.

. Henmonnrle YpaBHCHUS MIIOCKOCTH, YPABHCHHE IINIOCKOCTH, HpOXOI{ﬂH.ICfI qgepe3 OAHYy, TPpU

TOYKH.

. HopmMupoBaHHO€E ypaBHEHME MIJIOCKOCTH.
. PaccrosiHMe OT TOYKH J10 IJIOCKOCTH.
. YT0JI MeXy TUIOCKOCTSIMM, YCJIOBUS NapajlIeIbHOCTU U MEPIEHAUKYIISIPHOCTH IIJIOCKO-

CTEM.

. Kpussie Broporo nopsiaka. ['unep0omna, onpeaeneHne, BBIBOJI ypaBHEHHUS, HCCIEIOBAHNE

(GhOopMBI. ACUMIITOTHI TUTIEPOOJTBI



KoHTpoJibHbIE BOPOCHI
no AucuunauHe «MaremaTnka»

Teopust npeneJios.

CoNo~WNE

10.
11.
12.

Uucnoble NOCIEI0BATEIBHOCTH U IIPEEIbI.

CBolicTBa CXOASIIUXCS TOCIE0BATEIbHOCTEN.
[lepeMeHHbIE U TOCTOSHHBIE BETUYUHBI.

OyHKIMY U cr1oco0bI MX 3a1aHus. OCHOBHBIC AIEMEHTApHBIC (PYHKIIUH U UX TPaQUKU.
NuTepnionipoBanne QyHKITHIA.

[penen gpynkimu. OCHOBHBIE TEOPEMBI O TPEAEaX.
3amMevaTenbHbIE IPEAEIbL.

3agaua 0 HeMpPEepHIBHOM HAYMCIICHUH ITPOIICHTOB.
beckoneuHo mMasbie 1 6ECKOHEUHO OO0JIbITHE (DYHKIIUH.
DKBUBAICHTHBIC OECKOHEYHO MaJTbIe (PYHKIIUH.
OnHOCTOPOHHUE MPEEITBL.

HemnpepriBHOCTS (yHKIMN. Kitaccudukarys Todex pa3pbisa.

JupdepenuuanbHoe ucunciaenne GyHKUui OHOM IepeMeHHOi.

BOoo~NoOhkwDE

11.
12.

13.
14.

15.
16.

0.

[TpousBoaHast GyHKIMH.

I'eomeTpruecKkmii 1 MEXaHUYECKUN CMBICIL.

OcHoBHBIE paBUiIa ¥ pUeMbl AuddepeHInpoBaHUSL.

Tabnuia npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIUH.

ITpou3sBosHas cnoXKHOU, 0OpaTHOM, HEIBHOMU, MApaMETPUUYECKH 3aJaHHON (PyHKIIUH.
[onsiTue muddepenmana, reoMeTpUIECKH CMbICI.

OcHoBHBIE cBOMCTBa MU dhepeHImana.

ITpouzBosHbie U 1uddepeHIaIbl BHICIIUX MOPSIKOB.

NuBapuaHTHOCT (hOPMBI IEPBOI0 M HEMHBAPHAHTHOCTH (POPMBI BBICILIMX AU PEpEHIIAIOB.
OcHoBHbIe TeopeMbl Audpepennnanbaoro ucunciaenus (Gepma, Poss, Jlarpamka,
Komm).

IIpaBuiio JlonuTains packpbITHs HEONIPEAEIEHHOCTEN.

®opmyna Telinopa u ee cBsA3b ¢ 3a/1a4eil MPUOIMKEHHOTO BBIUNCIICHHSI 3HAUEHUH (YyHK-
1.

[Ipumenenue nuddepeHnaabHOro HCUUCIEHUS K UCCIIET0BAaHUIO (PYHKIMI U OCTpoe-
HUIO TpauKOB.

[Ipr3Haku MOHOTOHHOCTH.

OKCTpEMyMBI U IIPaBWJIA UX HAXOXKACHUS.

BrInykii0cTh, BOTHYTOCTb, TOUKHU NIepernda. ACUMITOTHI

HNHTerpajbHoe ucuncjieHue GyHKIMU OAHON IepeMEeHHOM.

1. TlepBooOpasHas GyHKIMHU M HEOIIPEIeIeHHBI HHTErpaJl.
CBolicTBa HEONPEIEICHHOTO UHTETpaa.
WHTerpan oT OCHOBHBIX 3JI€MEHTapHBIX (PyHKIMI (Tali1ila HHTErpasioB).

o

OcCHOBHBIE METOABI UHTETPUPOBAHUS (HETIOCPEICTBEHHOE NHTETPUPOBAHUE, 3aMEHA

MEPEeMEHHOMN, UHTETPUPOBAHUE IO YACTSIM).

5. HHrterpupoBaHue panoHaIbHBIX IpOOEil.

6. WuTerpupoBaHue TPUTOHOMETPHUECKUX (DYHKITHIA.

7. WuTerpupoBaHue HEKOTOPHIX UPPAIMOHAIBHBIX (DYHKITHIA.

8. IlonsATue ompeneneHHOro HHTErpaa, ero reOMeTpHYECKUI CMBICI.

9. CaoiicTBa OIpeneNeHHOro HHTErpaa.

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

11. BeluuciieHue onpeaeseHHOro HHTeTrpaia MeToJaMi HHTETPUPOBAHUS TI0 YaCTsIM U 3a-
MEHOH IIEPEMEHHOM.

12. HexoTopsble TeoMeTpruiecKre U (PU3NIECKUE TTPUIIOKEHUS OTIPEICTICHHOTO HHTErpa-

na. HecoOGcTBeHHBIE MHTErpallbl, IPU3HAKU CXOAUMOCTH.



13. ITpubnuxeHHbIE METO/IbI BBIYUCIICHUSI OMPEICICHHBIX HHTETPATIOB ((hOPMYIIbI

Tpanenu, mpsIMoyroJlbHUKOB, CUMIICOHA), OIIEHKA TTOTPEITHOCTHA BHIYUCIICHH.

JAnddepennuanbHoe ucuncieHne GyHKIUN HECKOJIbKUX MePeMEHHbIX.

1.
2.

o ok~ w

YacTHble MPOU3BOJHBIE U YaCTHBIE AU depeHIInabl.

Huddepenumpyemsie pynkmu. Heodxoaumoe u gocrarounoe yciaosue audde-
PEHLIUPYEMOCTH.

[TpousBonnas cnoxHoi ¢pynkuuu. [lonueni quddepennnan.

[IponsBoaHas 10 HANPaBICHHUIO.

I'paguent. CBA3b NPOU3BOAHON 110 HAMIPABJICHUIO C TPATHUEHTOM.

[TpousBoxansie u quddepeHmanbl BEICIIMX MOPSIKOB, PABEHCTBO CMEIIAHHBIX
npou3BoaHbIX. Hanbonpliee n HanMeHbIee 3HauCHNS (QYHKIHH.

DKCTpPEMyM U YCIOBHBINA IKCTPEMYM (YHKIIMA MHOTHX IT€PEMEHHBIX.

JuddepeHnuaibHbIe ypaBHEHU.

1.

abrwd

N o

Juddepennnanbaple ypaBHEHHSI, OCHOBHBIE TOHSTHS.

Juddepenunanbubie ypaBHeHUs 1-ro nopsaka.

Huddepenunanbable ypaBHEHHUS BBICIINX HOPSIIKOB.

JIuneitnble ogHOPOAHBIE AU(PepeHIInanbHbIe YPaBHEHHS BBICIIUX MOPSAKOB.
CrpykTypa 0011ero pemeHus JMHEHHOro 0THOPOJHOI0 YpaBHeHus, popmyia
Octporpaackoro-JInyBuis.

JIuneiinsie HEOmHOpPOIHBIE MU epeHnnanbabIe ypaBHeHHS | -0 TopsiKa.
Cuctema 0OBIKHOBEHHBIX U (epeHInalbHbIe YPaBHEHUS |-TO MOpsIIKa.

YucaoBble (l)yHKlll/IOHa.]'lel)le PSAAbI.

1.

No abkowd

YucnoBsle psbl, CXOOAUMOCTb U CyMMa.

JleiicTBuA ¢ paaamu.

MeTtoapl nccinenoBaHus CXOAUMOCTH 3HAKOTIOCTOSIHHBIX PSAOB.

MeToapl uccie oBaHus CXOAUMOCTH 3HAKOIIEPEMEHHBIX PSIOB.
@OyHKIMOHAIbHBIE PAJIbI, 00JaCTh CXOJUMOCTH.

CreneHHbIe psibl, pa3okeHue QYHKIUI B CTEIIEHHBIE PSI/IbL.

Psan Telinopa, nocraroynsle yCIOBHs CXOAUMOCTH psfa Teinnopa. Paznoxenue
arieMeHTapHbIX (pyHKuIMi B psia Teitnopa.



KoMIuiekT TecTOBBIX 3agaHui
no gucoumInae «MareMaTHKa»

5 3 2
1. Onpenenutens TpeThero nopsaka -1 2 4 pasen
7 3 6
lim X° +5x +4
2. 3nauenue y W1 | ————— aBHO
" x2-3x+7) P
3. Tlpu KakoM 3HaueHuH mapamerpa & BeKTOpPHI ko -0 m3naacLLl) OynmyT
KOMILTaHAPHBI
1. ¢ =-5
2. a =5
3. a=4
4. a = —4

4. Ecnu cymiecTBylOT KBaJpaTHble MaTpullbl X U A OJHOrO MOPSAIKA, YIOBJIETBOPSIOIINE
YCIJIOBHIO:

XA =AX =,
rae, E - eamHM4Has MaTpuua TOro k€ caMOro MOpsAIKa, 4TOo M MaTpuia 4, To marpuma X
Ha3bIBACTCS K Matpuile A u 0003Ha4aeTCst
-3 7 8
5. Hana marpuia A=| 4 -5 6| Torga cymMma SJI€MEHTOB &, +a, + 8, DTOW MaTPHIIBI
6 4 9
paBHa
1. -9
2. 19
3.1
4. 9
5 3 -8
6. Jlana matprma A= 9 —7 6 |Torga cymMma 3JIEMEHTOB PACIIOJIIOKCHHBIX Ha 21A6HOU
10 3 8

OouazoHanu TON MaTPULIbl, paBHA

e
)
ol



7. Onepanus yMHOKEHHS ABYX MaTPHUI BBOJUTCS TOJIBKO IS CiIydasi, KOTJla YK CIIO
MEePBOM MaTPHULIBI PABHO YUCITY BTOPOIl MAaTPHIIBL.

8. CtonOubl (CTPOKM) MATPUIBI HA3bIBAIOTCS JMHEHHO 3aBHCHUMBIMH, €CJIH CYIIECTBYET HX
JTUHEHAsT KOMOWHAIMS, paBHas , HMMEIOIasi HETPUBUAIBHBIE (HE paBHBIC HYIIIO)
penieHusl.

3 2

9. Onpenenurens
Sa —

JJ paBeH 0 mpu «a =

1) -4
2) 0
3 1
4 2

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

1)§/F+c
ES\/X?-FC

2) 12
ES/XlZ +c
3)

4) £W+c

11./TaHbl BEPIIMHBI TPEYTOIbHHKA! A(O;l); B(6;5); C(12;—1). CoCTaBHTh ypaBHCHHE
BBICOTHI TPEYTOJILHAKA, IPOBEACHHOI 13 Bepmmisl C .

1) 2x+3y—-34=0;

2) 3x+2y—-34=0;

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

4)2x —3y—34=0

12. Cucrtema TMHEWHBIX anreOpandyeckiuX ypaBHEHH COBMECTHA TOTJa U TOJIbKO TOTI/a,
KOI/la paHr MaTpULbl CUCTEMBI PABEH PaHTy MaTpPULbl CUCTEMBI.

13. Ecnu paHr COBMECTHOU CHCTEMBI PABEH YUCIy HEU3BECTHBIX, TO CUCTEMA UMEET
pelIcHue.

14. Ecnu paHr COBMECTHOW CHCTEMbI MEHBIIIE YNCIIa HEU3BECTHBIX, TO CUCTEMA UMEET
pEeLICHUN.

2 0 -4 1
15. JlaHbI MaTpHIIBI A=(0 1]148 =( 1 Oj torqa A B paBHO ...



-8 0
o o

-8 2
2(7

8 2
(3 o

-7 o]
4)

1 O

16. Ecnu (X1, X2, X3) pelieHHe CHCTEMBbI JINHEWHBIX alreOpandecKux ypaBHEHHN
Ty + T2+ 23 =3,
2zy +3x2+ 223 =17,
3z;1 + T2+ x3 =05,
51 — x5 — :1:3=3.’
TO X;* X3 — Xp*X3+ X X3=
11
2)0
3)-1
4)3

17. 1ns1 Toro, 4toObl cucTeMa OJJHOPO/IHBIX YPaBHEHUI MMella HEHYJIEBbIE PELLICHUS,

H€06XOZ[I/IMO n A0CTAaTO4YHO, YTOOEI padr ce MaTpUuIbl ObLI MEHBIIIE YHCIIa

18. YpaBHeHue NpsiMOit MPOXOIUT Yepe3 ToUuky M (2;2;-2) nepneHuKyJIsIpHO TIOCKOCTH
7X+7y-z-7=0, umeeT BHUI...
X—2 y—-2 z7+2

1)

-7 7 -1
2)x+2:y+2:z—2

77 1
3)x+2:y+2:z—2

-7 7 -1
4)x—2:y—2:z+2

7 7 -1

. CosX

19. 3navenus npezena hmx_,E o, PaBHO
1) 0
2) -05
3) o
4) 2

20. Haumenbiee 3nadenne pynkuuu f (X) = gXA —6Xx+5 Ha otpeske [-1;2] paBHO

1) 0
2) -15
3) 105

4) -15



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

1) 8/3
2) 43
3) 2
4 3

22. IIpousBogHAs YaCTHOTO

-
(4x -1)?
24x+1
(4x —1)?
7
4x -1
7
" (4x-1)?

1)

2)

3)
4)

23. MHOXeCTBO — 3TO ...
1) mpou3BOIbHAs COBOKYITHOCTh OOBEKTOB
2) ynopsiI04€HHBIN HabOp 3JIEMEHTOB
3) COBOKYIHOCTb YHCEI
4) COBOKYITHOCTb 3JIEMEHTOB, KOTOPbIE MOYKHO IIPOHYMEPOBAThH

24. YxaxuTe yeTHble (DYyHKIHH:

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

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

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

2
27. Unrerpan: [ (ﬁ +3 ) dx paBen

2
1. %?+%;XV§+3V§+C;

2. X2+ x3+3¥/x+c

3. X+ xJx+ %3

4, X+C.

28. Unterpan: | e ¥ - sin x dx pasen



1

1. __ggcosx +cC
3

2. 0% +c;

3. c;

4, cosx+ "%,

29. Unterpan: [ paBen

. ax

xZ+6x+25
1 .

1. Earcsm X+C;

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

3. sSin X+CoSX+C;

4. arctg(x+3)+c.

30. ®opmyna j f(x)dx = J f [(p(t)]w'(t)dt HaspIBaeTcsa (GopMyIIoi

X3

xS +1

31. Ucnonb3yst METO TTOICTAHOBKH, TIOJTYYHM j dX paBHBIM

1. In‘x3+q+c
2. %In‘x3+4+c
3. 3In‘x3+l‘+C

4. n(x3+1%+C

32. UnTerpan fol xe *dx paBeH

e-2
e b
e;

e+1;

A 0 N oe

e+2.

33. Unrerpan j—:;. i—f paBeH



=

nNoE
w

o N

3.
4.

34. Ucnionb3ys hopmyny Herorona-JIeibauia, momyauin I(ZX +Sin 2X)dX pasubIM
0

1
2.
3. 0
4

5

35. Ucnons3ys ¢popmyny HeroTona-JIeliOHuIIa, MOTYyIUIn '[2 3 dx paBHBIM
X —_
2
1. 1 In7
2
2. 2In7
3. 1 +In7
2
4. 2+In7

36. Haiitu oOmuit uarerpan ypasaenus:(x +y + 2)dx + (2x + 2y — 1)dy = 0.

1. c=x+2y+5h[x+y-3;
2. c+X+y=5;

3. In(x+y+3)=c;

4. ¢=0.

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

1. 2x+y=0;

2 (y—x—;—CJ(y—ce*)ﬂ;

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

4. e"+y+x=0.

38. BriOpats QyHKIHIO, KOTOpask YIOBJICTBOPSET JAAHHOMY YPaBHEHHUIO, IyTEM €€ MOJACTaHOBKHU



1. y=5X
2. y=x*
3, y=x*
4.y=x

39. Ompenenuth, Kakas TIeOMETPHYECKAs XapaKTEpPUCTHUKA OTBeYaeT oOIeMy pEeIICHHIO
!/
maddepenrmansaoro ypapuenus Y = (X, Y)
1. ceMbsi HHTETrpAITBbHBIX KPUBBIX
2. MHTerpajbHAs KPUBAs, KOTOPAsk IPOXOJHUT Yepe3 3aaHHYI0 TOUYKY
3. moJie HampaBJICHUI HHTETPATBHBIX KPUBBIX

4. n30KIMHA

40. Omnpenenute BUI AU(QPepeHINATIbHOIO ypaBHEHHsA. YpaBHEHHE  BHUjA ny'=1—X2

Ha3bIBAETCS YpPaBHEHUEM

41. Ecn pag Y q Uy = Uy +Up + o+ + U, + 0+, CXOAUTCS, TO ero oOwmii wieH U,
CTPEMHTCS K , 0 ecTb 1M, o0 Uy = ==
3]’1

42. Tlo npusHaky [lanambepa JAHHBIA Psil ZSLZLE —



3ajanus Il KOHTPOJILHBIX padoT

o TMCIOMIIJIMHE MarteMaTHKa

KourpoanHast 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).

KonTtpoJsbHas padora 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.




KonTpojgnHas 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;.



KourpoanHast padora Ned

Bapuant 1

Hafimu npedeawi:

1 lim £t =St ] 2. lim
z— Ir -

3. lim 'ggm_—s,ﬂigg 4. lim (M)m,
=00 \L — 3

z—=0 I-sin“zx

5. Ina npanno#t ¢pyukuum f(z) tpebyercs:
a) HaliTH TOYKM pa3pbIBa;
6) HaiiTi cka4ok pyHKuMM B KaXIOH TOYKE Pas3phIBA;

B) CHeJIaTh YepTexX.

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

BapuauTr 2

Haiitmu npedeaw:
3
j z’ +8 2. 1 :@;ﬁ
& ml—l>n12x3—m2—8:c—4' 222 1— V3 -2

. tgx —sing . [1—g2\ %
s gy ()

z—0 b A

5. Ona panvo#t ¢yukuun f(z) Tpebyercs:
a) HalTH TOYKH PA3PLIBA;
6) HaltTn ckauok YHKUMH B KAXIOH TOYKe pasphIBa;

B) CHEJIaTh YePTEX.
z+1, z<0
flzy=<(z+1)? 0<zg2
-z+4, z>2.



KoutpoabHas padora NeS
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.



KourpoabHast padora Ne6

BapwauTt 1

Hatlimu unmezpaasi.

T dx
B /(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




KouTpoabHast 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.



PacueTHo-rpadpuueckue padboTbl

CEMECTP 1
BAPHUAHT 1
3ananme Ne 1. Haiitu npousBenenue matpuiy AB:
2 1 0 1 1 2 2 5) -2 0 1
A=|l2 -1 3 B=l2 1 -1 A=[1132JB: 1 3 1
o 2 —1 s _2 1 2012 2 —2-1
3 1 O

3aganue Ne 2. Haiitu matpuily, oOpaTHYIO JaHHOM:

A=(1 1
1 2
2 1

3aganue Ne 3. BIUUCIUTE ONpeIeNNUTENb:

NN =

3 -3 —2 _5
2 5 4 6
4| = 5 5 8 7

4 4 5 0

3aganue Ne 4. Pemuth cucteMy ypaBHEHMH METOJOM: a) OOpaTHOH Marpuubl; 0) mo ¢dopmynam
Kpawmepa; B) metonom ["aycca:

2x, +5x, —3x, =4,

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

3aganue Ne 5. Haiity KocuHyC yriia MeXIy BEKTOpaMHU AB x AC:
A(O, -3, 6), B(—12, -3, —-3), C(—9, —3, -6).

3aganue Ne 6. BbIYuCIIHTH IUIOIIA/IH MApaLIeIOrpaMMa, IIOCTPOSHHOTO Ha BEKTopax d u b:
a=3p+qg, b=p—-2q; |p|=4, |d|=1 (p"q)=7=/4.

3aganue Ne 7. KomriaHapHsl i BEKTOpsI A , buc?
a={3, 2, 1}, b={2, 3, 4}, c={3, 1, —1}.

3aganue Ne 8. Haiftu paccrossHme OT TOYKH M 0 /0 IUIOCKOCTH, MPOXOJAIIEH Yepe3 TOYKH

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

3aganue Ne 9. Hanncats KaHOHWYECKHE ypaBHEHUS MPSMOIA:

X—3y+2z+2=0, Xx+3y+z+14=0.

3aganue Ne 10. Berauciauts npenenbl QyHKIHHA.

3 — —
a) i 1+ 2x -3 6) lim (x 42x ]2_)(x +1)
=>4 Ix—2 x>-1 X" +4x° =5

3aganue Ne 11. [Tonb3yscek Tabnuiell TPOU3BOIHBIX, HAUTH MPOU3BOTHBIC CICAYIONTUX (yHKITHIA:

y=In*(x*-2Inx)

BAPUAHT 2



3apnanne Ne 1. Haiitu npousBenenue Matpun AB:

12 0

2) 1 =32 2 56 6) 20-13 0-2 4

A=(3 —4 1 B=|1 2 5 A= 810 5 1 B = 3 1 7
2 _5 3 13 2

4 —3-1

3aganue Ne 2. Haiitn maTpuily, oOpaTHYIO JaHHOM:

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

3apanne Ne 3. BEIYUCIATE ONIpeIeINTEIb:

3 2 2 2

‘A‘_g -8 5 10
5 -8 5 8
6 -5 4 7

3aganue Ne 4. Pemmmth cucreMy ypaBHEHHH MeTOAOM: a) oOpaTHO# MaTpuipl, 0) mo dopmynam
Kpawmepa; B) metonom ["aycca:

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

3aganue Ne S. Haiitu KocuHyC yriia MeXIy BEKTOpaMHu AB 1 AC:
A(3, 3, —-1), B(5 5 —2), C(4, 1, 1).
3aganue Ne 6. BbI4uCIHTH [UIOIIA/Ib TApAJLISTIOrpaMMa, IIOCTPOSHHOTO Ha BeKTopax d H b:
a=p—3q, b=p+2q; |p|=1/5, |[q|=1 (p"q)=~z/2.
3aganue Ne 7. KomruiaHapHbl i BEKTOpsI A, buc?
a={1, 5 2}, b={-1, 1, -1}, c=4{1, 1, 1}.
3aganume Ne 8. Haiftu paccrosiHue OT TOYKH M o /0 IUIOCKOCTH, MPOXOJALIEH 4Yepe3 TOYKH
M,, M,, M;:

M,(—3, -1, 1), M,(-9, 1, —-2), M,(3, -5 4), My(-7, 0, -1).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS MPSAMOM:
X—2y+z2—4=0, 2X+2y—z—-8=0.

3aganue Ne 10. Berauciauts npenenbl QyHKIHHA.

J1-x-3, o (x®+3x+2)°

X—>—8 2_{_%/; X—)—1x3+2x2_x_2

3aganue Ne 11. [Tonb3ysics Tabauuei Npon3BOIHBIX, HAUTH IPOU3BOIHBIE CICAYIOUIMX ()yHKIHA:

y =Inlog, sin x

BAPHUAHT 3
3aganme Ne 1. Haiitu npoussenenue marpun AB:
3 5 7 1 2 4 5 0 6 -1
Y A=|2 -1 0| B=| 2 3 -2 O a={1 2 -1|B=|2

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



3aganue Ne 2. Haiitu matpuily, oOpaTHYIO JaHHOM:

3 2 2
A=l 3
5 3 4

3apanne Ne 3. BEIYUCIATE ONIpeIeINTEIb:

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

4l =_

3aganne Ne 4. Pemuth cucreMy ypaBHEHHI METOAOM: a) oOpaTHOM MaTpulpl; 0) mo ¢opmynam
Kpamepa; B) meTomgom ['aycca:

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

3aganune Ne 5. Halitn kocHHYC yrila MeKIy BEKTOpaMHu KB u A—C :
A(-1, 2, —-3), B(3, 4, —-6), C(1, 1, -1).
3aganue Ne 6. BbIYHCITHTH [UIOIIA/b MApalIeIorpaMMa, IIOCTPOSHHOTO Ha BEeKTopax d H b:
a=3p-2q, b=p+5q; |p|=4, |a|=1/2, (p"q)=57/6.
3amanune Ne 7. KoMrutaHapHbI JTH BEKTOPBI A, buc?

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

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

M,, M,, Mj,:

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

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

3aganue Ne 10. Berancnauts npenensl QyHKIHHA.

_ 2 _ 2
a)lim —”1; 6) lim w
L2 1 x>3 x° +4x° +3x

3ananne Ne 11. [Tons3ysch TabnuIei MpoON3BOAHBIX, HAUTH TTPOU3BOIHBIE CIICTYIOTINX ()YHKITHIA:
y =sin* cos(zx —3)

BAPHUAHT 4
3aganue Ne 1. Haiitu nponsBenenune marpur AB:

2 3 1 5 3 -1

1 5
a)A: 1 -3 0| B=|0 6 7 6)A:(_1 0 -3 4)B= 2 -2
4 7 1 4 1 2 14

3 -5

3aganue Ne 2. Haiitu matpuily, oOpaTHYIO JaHHOM:



2
A_l
3

3ananne Ne 3. BoIuuciuth onpeneauTenb:

7 6 3 7
3 5 7 2
‘A‘:5 4 3 5
5 6 5 4

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

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

3aganue Ne 5. Haiitu kocuHyc yria Mexay BEKTOpaMu KB u A—C :
A(-4, -2, 0), B(-1, -2, 4), C(3, -2 1).
3amanmne Ne 6. BoIUnCIUTH IJIOIIA/Ib TAPAIIIETIOrPaMMa, MOCTPOSHHOTO Ha BeKTOpax d H b:
a=p—-29, b=2p+q; |p|=2, |[g|=3, (p"q)=37/4.
3amanune Ne 7. KoMrutaHapHbI JTd BEKTOPBI A, buco?
a={3, 3, 1}, b ={1, -2, 1}, C={1, 1, 1}.
3apanme Ne 8. Hailtu paccTosstHue OT TOYKH M o /MO IUIOCKOCTH, MPOXOMSIIEH dYepe3 TOUYKU
M., M,;, Mg
M, (1, 2, 0), M,(1, -1, 2), M (0, 1, -1), M, (2, -1, 4).

3aganue Ne 9. HanncaTe KaHOHWYECKHE ypaBHEHUS MPSMOIA:

2X+3y+z+6=0, x—3y—2z+3=0.
3aganue Ne 10. Berauicnuts mipenensl QyHKITHA.

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

Xx—3 xz — 9 Xx—>—0 X+ xs

3ananne Ne 11. [Tons3ysch TabnuIe MpON3BOAHBIX, HAUTH TTPOU3BOIHBIE CIICTYIOTINX ()YHKITHIA:

y:L_IgeG}X
V3-x2
BAPHUAHT 5
3apanme Ne 1. Haiitu npousBenenue Mmatpun AB:

> 8 —4 102 7-12 5 _;ig
) a-|6 9 -5| B=|3 -1 4 6)A=(3_0 14}5:_50 ,
4 -1 3 5 1 0 - B
21 4

3ananne Ne 2. Haiitn MmaTpuiry, oOpaTHYIO JTaHHOM:

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



3apanne Ne 3. Boruucinuth onpeneauTenb:

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

|4 =

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

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

3aganue Ne S. Haiitu kocuHyC yriia MeXIy BEKTOpaMu KB 5 A_C :
A(5 3, -1), B(5 2 0), C(6 4, -1).
3amanmne Ne 6. BbI4ncCIuTh IJI0IIAIb TAPAIIIEIOrPaMMa, MOCTPOSHHOTO Ha BeKTOpax d H b:
a=p+3g, b=p-2q; |p|=2, |a|=3, (p"q)=7z/3.
3amanune Ne 7. KoMruiaHapHbI JTd BEKTOPBI A, buco?
a={3, 1, -1}, b={-2, -1, 0}, c={5 2, -1
3aganume Ne 8. Haiftu paccrosiHue OT TOYKH M o /MO IUIOCKOCTH, MPOXOJSIIEH 4Yepe3 TOYKH
M,, M,, M;:
Ml(l, o, 2), M, (1, 2, —1), M3(2, —2, 1), M, (—5, —9, 1).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypPaBHEHUS MPSMOM:
3X+y—-z2-6=0, 3x-y+2z=0.
3aganue Ne 10. Berauicnuts mipenensl yHKITHA.

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

3ananne Ne 11. [Tons3ysch Tabnuiei mMpoON3BOAHBIX, HAUTH TPOU3BOIHBIE CIICTYIOTINX ()YHKITHIA:

y=7"sin®x
BAPHUAHT 6
3apanme Ne 1. Haiitu npousBenenue Matpun AB:
1 3 1 7 -1 1 2 0
A)a=l2 1 0| B=|4 8 3 A5 1 0 3)B=|* " *
1 -1 2 5 2 1 g 1
-1

3apanne Ne 2. Haiitn MaTpuiry, oOpaTHYIO JaHHOM:

2 50
A=|3 0 7
01 5

3ananne Ne 3. Boruucinuth onpeneauTenb:



3 -5 -2 2
—4 7 4 4
|4 = 4 -9 -3 7
2 -6 -3 2

3aganue Ne 4. Pemuth cucreMy ypaBHEHHH MeTOAOM: a) oOpaTHO#l MaTpuipl, 0) mo dopmynam
Kpamepa; B) meTogom ["aycca:

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

3aganune Ne S. Haiitu kocuHyC yriia MeXIy BEKTOpaMHu AB 1 AC:
A(—3, —7, —5), B(O, —1, —2), C (2, 3, O).

3aganue Ne 6. BbIYuCIHTH [UIOIIAH MApalieorpaMMa, IIOCTPOSHHOTO Ha BEeKTopax d u b:
a=2p-q, b=p+3q; |p|=3, |g=2, (p"q)=r/2.

3amanne Ne 7. KoMrutaHapHbI JId BEKTOPBI A, buco?

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

3ananue Ne 8. Haiitu paccTosHue OT TOYKHU M JI0 TIOCKOCTH, MPOXOJSAIICH depe3 TOYKHU
0

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

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypPaBHEHUS MPSMOM:

X+5y+2z2+11=0, X—y—z—-1=0.
3aganue Ne 10. Berancnauts npenensl QyHKIHHA.

Yx -2 . x*—-3x+2
; 6) lim ———
x—16 /x_4 X—)lx —X _X_+1

3aganue Ne 11. [lonb3yscek Tabnuiiel MPON3BOIHBIX, HAUTH MPOU3BOTHBIC CISAYIONTNX (YHKITHIA:

y =C0s2* + 4%

BAPUAHT 7
3apanme Ne 1. Haiitu npousBenenue Mmatpun AB:
1 -2 6 1 1 2 0 -3 1 3
A a=|3 —4 0ol B=/3 0 -4 ) A=| 2 1 5 |B=|-2
o 9 -1 6 -1 8 -4 0 =2 2

3aganue Ne 2. Haiitu matpuily, oOpaTHYIO JaHHOM:

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

3apanne Ne 3. Boruucinuth onpeneauTenb:



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

|4 =

3aganne Ne 4. Pemuth cucreMy ypaBHEHHI METOAOM: a) oOpaTHO# MaTpulpl; 0) mo ¢opmynam
Kpamepa; B) metomgom ['aycca:

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

3apanue Ne 5. Haiitu kocuHyc yria Mexay BEKTOpaMu AB 1 AC:
A(2, -4, 6), B(0, —2, 4), C(6, -8, 10).
3aganue Ne 6. BbIYHCIHTH [UTOIIAH MApalieIorpaMMa, IIOCTPOSHHOTO Ha BEKTopax d u b:
a=4p+q, b=p—-q; |p|=7, |d|=2, (p"q)=7x/4.
3amanune Ne 7. KoMrutaHapHbI JTd BEKTOPBI A, buco?
a={3, 2, 1}, b ={1, -3, —7}, C={1, 2, 3}.
3apanme Ne 8. Hailtu paccTosstHuE OT TOYKH M o /MO IUIOCKOCTH, MPOXOJSIICH Yepe3 TOYKH
M;, M;, My
M,(3, 10, -1), M,(=2, 3, -5), My(-6, 0, -3), My(-6, 7, -10).

3aganne Ne 9. HanncaTe kaHOHWYECKHE yPaBHEHUS MPSMOM:

3X+4y—-2z2+1=0, 2Xx—4y+3z+4=0.

3aganue Ne 10. Beraucnuts mipenensl yHKITHA.

. N9+2x -5 X +4x* +5x+2
a) lIm ————; 0) lim 3
-8 3y _2 x>-1  x°-3x-2

3aganue Ne 11. [Tonb3yscek Tabnuiiel IPOU3BOIHBIX, HAUTH MPOU3BOIHBIC CICAYIONTUX (YHKITHI:

y =2In(In x) —2In 2x

BAPUAHT 8
3apanme Ne 1. Haiitu npousBenenue Mmatpun AB:
3 -4 5 0 4 7 -13 0
A a_|lo _3 1| B2l3 -6 1 6)A:[5—133JB: -21 1
3 5 _1 5 _1 0 20 -14 3 0-2
4 1 2

3aganue Ne 2. Haiitu matpuily, oOpaTHYIO JaHHOM:

100 200 300
0O 100 200
0 0 100

3ananne Ne 3. Boruucinuth onpeneauTenb:

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

4| =



3aganue Ne 4. Pemmnth cucteMy ypaBHEHHH METOJOM: a) OOpaTHOW MaTpuupl; 0) mo ¢opmynam
Kpamepa; B) meTomom I'aycca:

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

3apanue Ne 5. Haiitu kocuHyc yria Mexay BEeKTOpaMu AB 1 AC:

A(0, 1, —2), B(3, 1, 2), C(4, 1, 1)
3ananne Ne 6. BLMHCIHTE MIOMAb MAPATIEIOrPAMMA, TIOCTPOCHHOTO Ha BekTopax a u D
a=p—4q, b=3p+q; |p|=1 |d|=2, (p"q)==/6.

3aganue Ne 7. KoMmiumaHapHbI 11 BEKTOPEL A, buco

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), M3(3, 0, —l), Mo(—2, 3, 5).

3aganue Ne 9. HanncaTe kKaHOHWYECKHE ypaBHEHUS MPSAMOIA:

5x+y—-3z2+4=0, X—y—+2z+2=0.

3aganue Ne 10. Beraucnuts mpenensl yHKITHA.

V1-2x+x% —(1+x) . 6°+56°+806+4
; 6) lim —m——
X x>-2 0°+30° -4

a) lim

x—0

3aganue Ne 11. [lonb3yscek Tabnuiel MPON3BOIHBIX, HAUTH MPOU3BOTHBIC CIISAYIONINX (YHKITHIA:

_ Intgx
- e1—2)(
BAPHUAHT 9
3apanme Ne 1. Haiitu npoussenenue Mmatpun AB:
2 5 7 -1 0 2 0O -2 1 -2
a) 0)
A=|6 3 4 B=|1 4 3 A=|3 -1 4 |B=|1

5 -2 -3 0O 5 8 5 0 -3 -3

3ananne Ne 2. Haiitn MaTpuiry, oOpaTHYIO JaHHOM:

3 5 7
A=

1 2 3

1 3 5

3aganue Ne 3. BeIYUCINTE ONIPEIENHUTENb:

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

|4 =

3aganue Ne 4. Pemmnth cucteMy ypaBHEHHH METOJOM: a) OOpaTHOW MaTpuupl; 0) mo ¢opmynam
Kpamepa; B) meTomom I'aycca:

X, +3X, —2X; =—5

X, +9X, —4x; =—1

—2X, +6X, —3%X; =6



3aganue Ne 5. Haiity KocHHYyC yriia MeXIy BEKTOpaMHU AB u AC:
A(3, 3, —-1), B@A 5 —2), C(4, 1, 1).

3aganue Ne 6. BBIUHCIHTE IUTONMIAME ITApaJLIENOrpaMMa, TOCTPOEHHOIO Ha BEKTOpax A U b:
a=p+49, b=2p—q; |p|=7, |d|=2, (pAq)zyr/S.

3aganue Ne 7. KoMmiumaHapHbI 11 BEKTOPEL A, buco

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

3aganue Ne 8. Haiitm paccTrosHue OT TOYKH M IO TUIOCKOCTH, IIPOXOJISIICH dYepe3 TOUYKHU
0
M,, M,, M,

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

3apanme Ne 9. HanncaTh KaHOHUYECKUE YPABHEHUS MIPSIMOI:
X—y—z—2=0, X—2y+z+4=0.

3aganue Ne 10. Beraucnuts mpenens! (yHKITHA.

V8+3x+x* -2 x*=3x-2

a) lim 6) lim
) x>0 x + x? ) x> x+x°

3aganue Ne 11. [lone3ysice Tabnuiel TPON3BOIHBIX, HAUTH MPOU3BOTHBIC CISAYIONINX (yHKITHIA:

y =In(x+2) In(~/1+ x?)

BAPHUAHT 10
3apanme Ne 1. Haiitu npoussenenue Mmatpun AB:
2 0
a) 2 7 3 -7 (0] 4 6) a1
A=|3 9 4| B=|8 3 5 A=(7 2 0 -1)B=
1 5 3 1 -1 0 1 -3
0 -1

3ananne Ne 2. Haiitu maTpuiry, oOpaTHYIO JaHHOM:

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

3aganue Ne 3. BeIYUCINTE ONIPEIENHUTENb:

2 -5 4 3
3 -4 7 5
=14 _o & s
3 2 -5 3

3aganue Ne 4. Pemuth cucteMy ypaBHEHMH METOIOM: a) OOpaTHOM Marpuusbl; 0) mo ¢dopmynam
Kpawmepa; B) meTomom ['aycca:

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

3aganne Ne S. Haiitn kocuHyC yriia MeKIy BEKTOpaMu AB 1 AC:
A(1, —2, 3), B(O, —1, 2), C(3, -4, 5).

3aganue Ne 6. BbIYuCIHTH [UIOIIAb MApaIeIorpaMMa, IIOCTPOSHHOTO Ha BeKTopax d u b:



a=p+29, b=3p—q; |p|=1 |a|=2, (p"q)=7x/6.
3amanune Ne 7. KoMruianapHsl JId BEKTOPhI A, b uC?

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

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

I\/Il’ MZ’ M3:
M,(=3, 4, —7), M,(L, 5 —4), My(-5, -2, 0), My(-12, 7, -1).

3aganne Ne 9. HanncaTe kaHOHWYECKHE ypaBHEHUS NPSAMONA:

2X+y+z—2=0, 2Xx—y—3z+6=0.

3aganue Ne 10. Beraucnuts mpenens! yHKITHA.

3 3 _ 2_ _ 2
2 lim 27+ x \/247 X 6) lim 2" =x=1)
x->0 x+23/x 1 x4+ 2x° —x -2

3aganue Ne 11. [lonb3yscek Tabnuiel IpON3BOAHBIX, HAUTH MPOU3BOIHBIC CIEAYIOMEH QPyHKINN

COSX~/Sin X

y=e¢e
CEMECTP 2
BAPHUAHT 1
3ananue 1. Halitu HeonpeaeaeHHbIE HHTETPATBI.
ca
a)_[ e X sin 2xdx ; 5) _farctg Jxdx; B) J'
X+ 8

3amanmne 2. [Tonp3ysice popmynoit Herorona-JIeiiOH1Ia, BBIYUCINTD ONPEACICHHbII HHTErpaJl.
0
J.(xz — 4) cos3xdx.
-2

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

3ananue 4. Haiiti 4acTHBIE IPON3BOJHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (QYHKIINH:
z=x’

3aganue 5. Haiitu rpaguent pyukiuun Z = f (X, y) 8 Touxe M (X, y)

z=xy—2x*+4y—5 M(2;3)
3aganme 6. Uccnenosars dynxmmo Z = T (X, Y) na sxcrpemym.
z=6y—3y? —2x*> —8x—6
BAPHUAHT 2

3ananme 1. Haiitn HeonpeneneHHbIE HHTETPAIIBI.
)J- xdx )J-Zx —3x+1
) |-
(x* +4)° x> +1

3ananme 2. [Tons3ysce hopmynoii HeroroHa-JIeiOHMIIA, BRIYUCIATH ONPECIICHHBIN HHTETPall.

6) Iex In(1+ 3e*)dx;

1
_[ 4arctgx — X dx

2
5 1+X

3amanne 3. Haiit rutonmans Gurypsl orpaHnueHHOM JInHUAME. CenaTh 4epTex.



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

1
arctg Y
X
3anaunue 5. Haiitu rpaguent pyukiuun Z = f (X, y) B Touke M (X, y)
f=xy, M(42)
3ananue 6. ccienosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.

z=yJ/x—y®—x+6y

BAPUAHT 3

3ananue 1. Haiitu HeompeeaeHHbIE HHTETPAIBL.

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

3amanmne 2. [Tonp3ysce popmynoit Hetorona-JIeiiOHMIa, BEIYUCINTD ONIPEACICHHbII HHTErpall.

0
_[(xz + 4% + 3) cos xdx.

3apganme 3. Haiitu mutomans Gurypsr orpaHndeHHON TuHISIMA. CIeiaTh 9epTex.
Yy=2X-X2+3, y=x2-4x+3.

3ananue 4. Haiiti 9acTHBIE IPON3BOJHBIE TIEPBOTO U BTOPOT'O MOPSI/IKA (PYHKIINH:
—y | y
Z=X Y + T

3aganue 5. Haiitu rpaguent dynkuun Z = f (X, y) B Touxe M (X, y)
4
7=— 0 M(-1:2)
X" +Yy
3aganue 6. ccnenosars pynkuuo Z = f (X, y) Ha SKCTPEMYM.

z=x°+y% —3xy

BAPUAHT 4
3ananme 1. Haiitn HeonpeaeneHHbIE HHTETPABI.
I dx Iarcsm X4 J- dx
cos? x(3tgx +1) V1-x? X2+ X2 4+2x+2

3amanmne 2. [Tonp3ysice popmynoit Hetorona-JIeiiOHMIIa, BEIMUCINTD ONIPEAEIeHHbII HHTETrpal.
1
2.,3x
jx e’ dx.
0

3amanne 3. Haiiti rutomans Gurypsl orpaHudeHHON JIMHUAME. CrienaTh 4epTex.
y=x2-4x+8, y=3x2-x3.

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

X
z=arctg—



3aganue 5. Haiitu rpaguent pynkuun Z = f (X, y) B rouxke M (X, y)
z=arctg(y/x), ML)

3aganue 6. Hccnenosars Gyrkimo Z = f (X, y) Ha SKCTPEMYM.

z=e*(x+y?)

BAPHAHT 5
3aganue 1. Haiitn HeonpeneIeHHbIE HHTETPATIBL.
cos3xdx x%dx
o [SOSBK ) [t Y
4 + sin 3Xx X*+5x°+8x+4

3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiGHMIa, BEIYUCINTD ONIPEACICHHbII HHTErpaJl.
VA
j(8x2 +16x +17) cos4xdx.
0

3amanue 3. Haiitu rutonans Gurypsl orpaHnueHHOM TnHUAME. CienaTh 4YepTex.
y=x3-3X, y=4x+6.
3ananue 4. Haiiti 4acTHbIC TPOU3BOJHBIE TIEPBOTO U BTOPOTO MOPsAKA (HYHKIHH:

z = arctg(xy)

3anaunue 5. Haiitu rpaguent pyukiuun Z = f (X, y) B Touxe M (X, y)

2
z=20—%—y2,M(4;2)

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

Z=3X+6y—x>—xy—y?

BAPUAHT 6
3ananme 1. Haiitu HeonpeaeneHHbIE HHTETPAIBI.
sin xdx .1 (x+3)
a) '[— 6) Ixarcsm—dx B) J.—dx
2/cos? x X x® + x? — 2X

3ananme 2. [Toms3yscek hopmynoii HeroroHa-JIeliOHNIIA, BRIYUCIAT ONPEACICHHBIN HHTETPa.
0 X
[ +2)e7dx.
-2

3amanne 3. Haiit ruronans Gurypsl orpaHndeHHON InHUAME. CenaTh 4epTex.
y= Jx, y=x3.
3ananue 4. HaiiTi 4acTHBIE IPON3BO/IHBIE TIEPBOTO U BTOPOT'O MOPS/IKA (QYHKIINH:
_2x-y
X+ 2y
3aganue 5. Haiitu rpaguent pynkuun Z = f (X, y) B Touke M (X, y)
2 2 .
z=X"+Yy°, M(4,2)

3ananue 6. Uccnenosars pyukumo Z = f (X, y) Ha DKCTPEMYM.

z

z=x>+8y% —6xy+1



BAPUAHT 7

3aganue 1. Haiitn HeonpeneaeHHBIC MHTETPAIIBI.

(x + arctgx)dx 5 (x* —3)dx
— 6) | xI 1)d
a)I 1+ x° )Ixn(x+)x )Ix+5x+6

3amanmne 2. [Tonp3ysce popmynoit Herorona-JIeiiOHMIa, BEIYUCINTD ONIPEAEICHHbII HHTErpall.
a

6
_[ sin* 3xdx.
3apanme 3. Haiitu mutomanps ¢Gurypsl orpanndeHHoN TuHUsAMA. CHenaTs 4epTex.

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

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

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

BAPUAHT 8
3ananme 1. Haiitu HeonpeneneHHbIE HHTETPAIBI.
arctg/xdx . x“dx
a) Ig— 6) J'xsm XC0os xdx B) I4—
JX(@L+x) x"—81

3amanmne 2. [Tonp3ysice popmynoit Hetorona-JIeiiOHMIa, BBIYUCINTD ONIPEACICHHbII HHTErpasl.
T

3
J.ctgxdx.
4
3aganue 3. Haiitu ruiomans Gurypsl orpanndeHHON TUHUSIMHA. CIenaTh YepTexK.
y=3x2+1, y=3x+7.

3ananmue 4. Haiitn 9acTHBIE TPON3BOAHBIEC TIEPBOTO U BTOPOTO MOPSIIKA (GYHKIINH:

_ 2y
X—y
3aganue 5. Haiitu rpaguent pynkuun Z = f (X, y) B Touke M (X, y)
z=x%-2xy+3y—1 M(L2)
3ananue 6. Uccnenosars pyukumo Z = f (X, y) Ha 9KCTPEMYM.

Z=2xy—4x-2y
BAPUAHT 9

3ananme 1. Halitu HeonpeieneHHbIe UHTETPAbI.

sin xdx 2 (x° —x+1)dx
6) | X sin4xdx
I\/3+2(:os )I I x* +2x3 —

3anganue 2. [Tonp3ysacek popmynoii HetoroHa-JIeiiOHMIIa, BEIYUCITATE OTIPEACIICHHBI HHTETPAIT.



cos xdx
1+$nx

3ananue 3. Haiitu nmomans Guryps! orpanndeHHoM TnHUAME. CenaTh YepTex.

O |y

y2=9x, y=3X.

3ananue 4. HaiiTi yacTHBIC IPOU3BOJHBIE TIEPBOTO U BTOPOT'O MOPSIKA (QYHKIIHU:

z2=X*+y*+17°
3ananue 5. Haiitu rpaguent pyukiuun Z = f (X, y) B Touxe M (X, y)

5
1=——, M(-12
x% +y? =12)

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

Z=x*+y?-2x-2y+8

BAPHUAHT 10
3aganue 1. Haiitu HeomnpeneaeHHbIE HHTETPAIIBL.
3\/ 4 + In X 2 - 6)
a)j———————dX 6)len xdx I
X x* +6x*+8

3aganue 2. [Tonp3ysacek popmynoit HerotoHa-JIeliOHMITA, BEIYACITUTE OTIPEACIICHHBIA HHTETPAIT.

s

2 COS X

[

5+ Ccosx

3ananue 3. Haiitu mmomaas Gurypsl orpanndeHHON TuHUAMH. ClenaTh 4epTexK.
y2=0x, y=x+2.

3aganue 4. Haiiti yacTHbIE IPOU3BOIHBIE IEPBOIO U BTOPOTO MOPAAKA QYHKIMK:
z=x’sin’y

3aganue 5. Haiitu rpaguent pyukuun Z = f (X, y) 8 Touxe M (X, y)
z=5x2y-3xy° +y* M(4;2)

3apanue 6. Mccnenosars Gyrkiuo Z = f (X, y) Ha SKCTPEMYM.

z=x3y%(6-x—-Y), (x>0,y>0)



5. MeToauueckue MaTepuaJibl, OnpeaeJasaonme npouexypsbl
OLICHUBAHUA KOMIIETCHMH

5.1 Kpurepun oneHMBaHUs KOJJIOKBUyMa

OneHka «OTJMYHO» BBICTABISETCS 3a MIyOOKOE 3HAHHE MPEIyCMOTPEHHOIO IMpOrpamMMoi
Marepuaia, 3a yYMEHHE 4YETKO, JAKOHWYHO U JIOTUYECKH IOCIIeIOBAaTEIbHO OTBEYATh Ha
MOCTaBJICHHBIE BOIPOCHI.

OueHka «xopomo» — 3a TBEpJOE 3HAHME OCHOBHOIO (IPOrpaMMHOr0) Marepuaia, 3a
rpaMOTHbBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA IIOCTABJICHHBIE BOPOCHI.

OreHka «y/10BJe€TBOPUTEIbHO» — 32 00IIee 3HAHKWE TOJIbKO OCHOBHOT'O MaTepuaia, 3a OTBETHI,

COoACPpIKalne HCTOYHOCTH 0048 ci1abo APTYMCHTUPOBAHHEIC, C HapylmcHueM
MOCJICAOBATCIIbHOCTHU U3JIOKCHUA MaTCpuraia.
OI_IeHKa «HEYAOBJECTBOPUTECJIBHO» — 3a HC3HAHHC 3HAYUTEILHONM 4YacTHu IIporpaMMHOI0

Martcpuaia, 3a CYIICCTBCHHBLIC OomuOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHHC
OPUCHTHUPOBATLCA B MAaTCpUAJIC, 3@ HC3HAHUC OCHOBHBIX MMOHSTUHN JUCHUITIIMHBI.

5.2 Kputepum onieHMBaHHUS TeCTUPOBAHMS

[Tpu TecTupoBaHUM Bce BepHbIE OTBeThl Oepytcs 3a 100%.
90%-100% oTmu4HO

75%-90% xoporio

60%-75% yInOBIETBOPUTEIHHO

MeHee 60% HeyI0BIETBOPUTEIBHO

5.3 Kpurepuu oneHnBaHUsI Ka4eCTBA BBINOJHEHHUS pacyeTHO-TpaguiecKux pador,
KOHTPOJIbHBIX padoT

OrneHka «3a4TeH0» BBICTaBIIsSIETCA 00yyaronieMycs, eciii  00y4Jaroluics MOUYTH OTBETHII
Ha BCE BOIIPOCHI, TOCTABJIEHHBIE ITPENIOJAaBATENIEM Ha 3aIINTE.

OreHKa «He 3a4TEeHO0» BBICTABISIETCS 00yJaroIEeMycsl, €CIM 00yJaroIUiCs He MPOSBUI
IITyOOKUX TEOPETUYECKUX 3HAHUHN MPU OTBETE HA BOIPOCHI.

5.4. Kputepnu oneHMBaHUs KAa4eCTBA KOHTPOJILHOM padoThI
OIICHKA «3a4YTE€HO0» BBICTABISETCS OOydYarolieMycs, €Ciu paboTa BBIMOJHEHAa 0€3 OIIMOOK, U
oOyyaromemMycs yJ1aloch 3alllUTUTh KOHTPOJIbHYIO paboTy 6€3 HaBOJSIIMX BOIIPOCOB;
OII€CHKa «HE€ 3a4YTEHO» BBICTABIACTCA KOI'Ja pa60Ta HE BbIIIOJIHEHA II0 Tpe6OBaHI/I$[M, HIIN
00yyaromuicss He MOXET 3alIUTUTh KOHTPOJIbHYIO paboTy.

5.5 Kpurtepum oleHMBaHHUA Ka4eCTBA YCTHOTO OTBETa
OneHka «OTJMYHO» BBICTABIAETCS 3a IMIyOOKOE 3HAHHE IMPEILyCMOTPEHHOIO MpOrpamMmon
Marepuajia, 3a YMEHUE YETKO, JAKOHMYHO M JIOTMYECKH IIOCJIEAOBATEIbHO OTBEYATh HA
MMOCTaBJICHHBIC BOIIPOCHI.
OuLeHka «XOpomio» — 3a TBEpPJAOE 3HAHME OCHOBHOrO (IIPOrpaMMHOr0) Marepuana, 3a
T'paMOTHBIC, oe3 CYHICCTBCHHBIX HETOYHOCTEH OTBETHI HA TTOCTABJICHHEIC BOITPOCHI.
OreHKa «y/10BJIETBOPUTEIBLHO» — 32 00I[ee 3HAHUE TOJIBKO OCHOBHOTO MaTepualia, 3a OTBETHI,

colepkallye  HETOYHOCTH  WiIM  chnabo  apryMeHTHpPOBaHHbIE, C  HapylleHUEeM
MIOCJIEA0BATENBHOCTH U3JI0KEHHS MaTepHraa.
OneHka «Heyl0BJEeTBOPUTEJbHO» — 32 HE3HAHWE 3HAYUTENIBHONM YacTH MPOrpaMMHOIO

Marcpualia, 3a CylmCCTBCHHLIC OIIMOKK B OTBETAX Ha BOIIPOCHI, 3@ HCYMCHHUEC OPUCHTUPOBATHCA
B MaTCpHrajic, 3a HC3HAHUC OCHOBHBIX MMOHSTUH JUCHHUITINHBI.



5.6 Kpurtepuu oneHnBaHus 1Jisl C1a4H 3a4eTa N0 JUCHHUILIMHE « MaTeMaTnka»

O1eHKa «3aYTEHO0» BBHICTABIISCTCS 00YJaIOMEMyCsl, €CITU  00yUaIOIIMKACS MOYTH OTBETHII
Ha BCE BOIIPOCHI, TIOCTABJICHHBIE ITPENIOJaBaTEIIEM Ha 3aIIUTE.

OreHKa «He 3aYTEeH0» BBICTABISIETCS 00YyJaromEeMycsl, €CIM 00yYaroIUiCcs He TPOSBHI
II1yOOKUX TEOPETUYECKUX 3HAHUH MPU OTBETE Ha BOIPOCHI.

5.7 KpnTeplm OIlEHUBAHMS IK3aMeHa 10 JUCHUILINHE « MaTeMaTHKa»

OneHka «OTJHYHO» BBICTABISIETCS 3a TJIyOOKOE 3HAaHUE NPEAYCMOTPEHHOTO IPOrpaMMOn
MaTepHaa, CoJIepKallerocsi B OCHOBHBIX U JONOJHUTEIbHBIX PEKOMEHIOBAHHBIX JINTEPATYPHbBIX
UCTOYHUKAX, 32 YMEHHUE YETKO, JAKOHMYHO M JIOTMYECKHM I[IOCJIEOBATEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIPOCHI, 33 YMEHHE aHAJIIM3UPOBaTh M3y4aeMble SIBIECHUS B MX B3aUMOCBS3U
U JMANEKTUYECKOM  pa3BUTHUH, NPUMEHATb TEOPETUYECKUE IIOJIOKEHMSI IPU PELIECHUU
IPAaKTUYECKHX 3a/1a4.

OneHka «Xopomo» — 3a TBEpAOE 3HaHHME OCHOBHOIO (IIPOrpaMMHOI0) MaTepuaja, BKIIOuas
pacueTsl (IIpU HEOOXOIUMOCTH), 3a I'PaMOTHbIE, 0€3 CYyIECTBEHHbIX HETOYHOCTEH OTBETHI Ha
IIOCTABJIEHHBIE BOIIPOCHI, 3a YMEHHUE IMPUMEHSTh TEOPETUUYECKUE IOJIOKEHUS JJISl PEIICHUs
IPaKTUYECKHX 3a/1a4.

OneHka «yAOBJETBOPHTEJIBLHO» — 3a oO0llee 3HAaHME TOJIbKO OCHOBHOIO Marepuaia, 3a
OTBETHI, COJEpXKalllie HETOYHOCTH WM CcJab0 apryMEHTHPOBaHHBbIE, C HapyLICHHEM
IIOCJICZIOBATEIBHOCTH  M3JIOKEHUsI MaTepuaia, 3a ciraboe MpPUMEHEHHE TEeOpeTHYECKUX
HOJIOKEHUH TPU PEIIEHUH TPAKTUYECKHUX 3a/1a4.

OueHka «HeyJHOBJIETBOPUTEIbHO» — 3a HE3HAHWE 3HAYUTENIBHOM dYacTh HIPOrpaMMHOrO
marepuaia, 3a CYLIECTBEHHbIe OIIMOKM B OTBETaX Ha BONPOCH, 3a HEyMEHHue
OpPUEHTHPOBAThCSl B pacueTax, 3a HE3HAHHE OCHOBHBIX IMOHATHH JUCHMILIMHBIL.



