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1. OPTAHU3AIIMOHHO-METOJJUYECKHU PA3JIEJ

1.1. Ilenb u 3aauu u3ydyeHus: yueOHON AUCIUIUIUHBI (MOJTYJIS)

Henu:

° q)OpMI/IpOBaHI/Ie JIMYHOCTU CTYACHTA, C€ro HUHTCIUICKTA W YMCHHUA JIOT'MYCCKU
MBICJIMTB,

J Hay4HOE€ 0OOCHOBaHHE MOHATUN MAaTeMaTUYECKOI'0 aHaJIu3a, EePBbIE CBEJCHUS O
KOTOPBIX JTAI0TCS B CPEIHEH LIKOJIE;

J 3HAaKOMCTBO C (YyHAAMEHTAJIbHBIMH METOAAMHU HCCIEI0BaHMs IE€PEMEHHBIX
BEJIMYHH C TIOMOIIBI0 TeOpuH MU (HEepEeHIINATFHOTO U HHTETPATbHOTO UCUUCIICHHSL.

3aoauu:

° MOMOYb CTyJIEHTaM NpHOOpecTH HEOOXOIUMbIE MAaTEeMATHYCCKUE 3HAHHS IO KypCy
«MaTteMaTuka;

L pa3BI/ITI) Y HUX CHOCO6HOCTI> HpI/IMCHHTI) OTHU 3HAHUA HA HpaKTI/IKC.

1.2.

H3yuenue oOanHOUl OucyunIuHbl
Komnemenuuii:

TpeGoBanwMsI K pe3yIbTaTaM OCBOCHUS JUCITUTUIAHBI
Hanpaeneno Ha opmuposanue creOyIOUUX

Kon u conepxanne
KOMIIETEHITHH

[TnarupyemMble pe3ynbTaThl O0YUICHHS 110 TUCIUTUTHHE
(MOAyJII0), XapaKTepU3YIOLIUE 3Tanbl HOPMUPOBAHUS
KOMIIETEHIIUN

OIIK-1. CrnocobeH MNpUMEHATh
€CTeCTBEHHOHAYYHEIE u
0OIIenHKEHEPHbIE 3HAHUS, METO/bI
MaTeMaTU4eCKOro  aHalM3a |
MO/JICJIUPOBAHUS, TEOPETUYECKOTO U
AKCTIEPUMEHTATBHOTO

UCCIIEIOBaHMS B

OIIK-1.1. 3Haer OCHOBBI = MAaTEMAaTHKH,

BBIUUCIIUTENIEHOM TEXHUKHU M TPOTPaMMHUPOBAHUSI.
OIIK-1.2. Ymeer pears CTaHapTHbIE
npodeccuOHaIbHBIE 3a7auu c IpUMEHEHUEM
€CTeCTBEHHOHAYYHbIX M  OOIIEMH)XEHEPHBIX 3HaHUM,
METO0B MaTeMaTHUECKOTO aHAIIN3a U MOJICITHPOBAHUSI.

OIIK-1.3. Bnanmeer HaBbIKAMM  TEOPETHYECKOTO U

b3k,

npohecCuOHANBHON JESTENIbHOCTH | KCIIEPUMEHTAILHOTO HCCTIEIOBAHUS 00BEKTOB

poecCUOHAILHON I€STEIbHOCTH.

1.3. Mecto aucuMmiauHbl (MOAYJs) B CTPYKType OOpa3oBaTeNbHOM MPOrpaMMBI
HarnpasieHus noarotoBku 09.03.03 Ipuknagnas nadopmarnka (6akamaBpuar).

MecTo TUCHUTIUIMHBI (MOYIIS) B CTPYKTYpe 00pa30oBaTeNbHON MpOorpaMMbl HAIIPABICHUS
VYuebnas aucruiuimHa «MaremaTtrka» OTHOCUTCS K oOs3aTenbHOM yactu O5oka b.1. U3yuenue
yueOHOM IUCHUIUIMHBI «MareMaTtukay Oa3upyeTcss Ha 3HAHHUSX, YMEHHUSIX U HaBBIKAX,
MOJIyYEHHBIX OOYy4YalOUUMHUCS MpU U3YYEHUU JUCHMIUIMHBI «MareMaTuka» B CpeaHei
0011eo0pa3oBaTeIbHON HIKOTIE.

3HaHI/I$I, MOJIYYCHHBIC IIPU U3YYCHHUHU JAHHOT'O KypcCa, MCIIOJIB3YIOTCA IMPU U3YYCHHU BCEX
TUCIUIIAH, JUISS KOTOPBIX HEOOXOJMM ammapaT MAaTpPUYHOTO aHaliu3a, TEOPHH JIMHEHHBIX
IIPOCTPAHCTB M TEOPUM JUHEHHBIX omneparopoB. Croga MOXHO OTHECTH, HAlpUMEp, KypChl
«duddepennmansupie ypaBHeHHs», «Teopus BeposTHOCTel», «lccnemoBaHue omepanuit» u

JpyTHe.




2. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI
2.1.00beM AUCIUIUIMHBI ¥ BUJIBI y4eOHOH paboThl B COOTBETCTBUU ¢ (hopMamu 00ydeHHs

O0bpeM qucuuIiuinHel «Martemaruka » cocrasirsieT 14 3. €.504 gaca:

Buna padorbl Bcero gacos Kypc, gacos
Ounas 1 2 3
dbopma CeMeCTp | CeMecTp | ceMecTp
AynuropHas paboTa 00y4aromuxcs ¢ MpenoiaBareiem
. 244 86 74 84
(o BuaM y4eOHBIX 3aHSTHI ), BCETO B TOM YHUCIIC:
Jlexuun 98 36 28 34
[IpakTuueckue 3aHATHS 146 50 46 50
JlaGoparopHble 3aHATHS
CamocTosTenbHas paboTa o0ydaronmxcs 152 58 70 24
[IpomexyTrouHas aTTectanus (MOJATOTOBKA U cllaya),
BCErO0:
KonTponbhas padora
KypcoBas padota
3auer
DK3aMeH 108 36 36 36
Hroro:O0mas Tpy10eMKOCTh yueOHOM TUCIUIUIUHGI (B 504 180 180 144
yacax, 3a4€THBIX €JIMHHIIAX)
2.2. ConeprkaHue TUCIUIUIMHEI IO TeMaM (pa3zenam)
Cemecmp - 1,2,3, 6u0 omuemnocmu — 3K3aMeH, IK3AMEH, IK3AMEH
No HanmenoBanue Copepxanue pa3zena (TeMaTuka 3aHsITHIA) dopmMupyronme
paznena paznena, Tema KOMITETEHIIUH
Paspnen 1. KommuiekcHbie uncna
1. Tema Ne 1.1. Muumas eMHHULIA. I'eomerpuyeckoe
[lonsiTne n n300pakeHNe KOMIUIEKCHBIX 4Hcen. Moaynb u
MpeACTaBICHUS apryMeHT KOMILJIEKCHOTO YHCIIa. OIK - 1
KOMIUIEKCHBIX YHCell. | AnreOpandeckasi,  TPUTOHOMETpPUYECKas |
MoKasarejabHas (OPMBI 3aMHCH KOMIUIEKCHBIX
qrcel.
Tema Ne 1.2. Cnoxenue, BBIUMTAHUE U YMHOKEHHE
JlenicTBrs HaxQ KOMIUIEKCHBIX — ymucen. @opmyma  Myaspa. OIK - 1
KOMILIEKCHBIMU Jlenenne KOMIUIEKCHBIX uwHcen. VI3BinedeHue
YUCJIAMH. KOpHEH M3 KOMIUICKCHBIX YHCEIL.
Paspen 2. Marpuns! u onpeaenuTenu
2. Tema Ne 2.1. [TonsaTne matpunel €€ pasmepHocTb. ClioxkeHue
Martpuisi. U TpPOU3BEACHUE MATPHUL, CBOMCTBA ATUX
neiictBuil ¢ Marpunamu. J{ucTpuOGyTHBHOCTH
YMHOKEHHSI OTHOCHUTEIIBHO CIIO)KEHHUSI MAaTpHIL.
YMHOXkeHHe Martpunbl Ha yucno.  llonsarus OIlK-1
€AMHUYHOU 151 oOpaTHOH MAaTpHIIBL.
DJleMEeHTapHble  JEWCTBUA  CO  CTPOKAMH
Marpuipl. JIMHEHHass  3aBUCUMOCTb  CTPOK
MaTpPUILIBL.
Tema Ne 2.2. NHAyKTUBHOE  ONpENENICHUE  ONPEHAECIUTENS, OIIK -1




Onpenenurenb

KBaJpPaTHON MaTPULBL.

HayMHas C ONPENCNHUTeNsl IepBOro, 3aTeM
BTOPOTO U TaK Jjajee Mepexos K ONpPeAeIUTENI0
aroboro N-ro mopsiaka. OCHOBHBIE CBOMCTBa
JeTepMUHaHTa. MwuHOp U anreOpamdeckoe
JIOTIOJTHEHHE JJIEMEHTa MaTpHLbL. Pa3znoxxeHue
ACTCPMUHAHTA II0 DJJCMCHTAaM CTPOYKHU MU
cronbua. OnpenenuTtenb MaTPHIBI C JUHEWHO
3aBUCUMBIMH CTPOYKAMHU.

Tema Ne 2.3.
Panr matpunsl.

ITonsarue 6a3ucHoro MuHopa Matpuuel. [Tonarue
paHra Marpuubl JIOOOH pPa3sMEPHOCTH U €ro
cBoiicTBa. CBA3b MNOHATHS paHra MAaTpULBbl C
JUHEHHOM  3aBUCHUMOCTBIO  CTPOK. MeTonbl
HaXO0XACHUS MHUHOpA c IIOMOIIBIO
JJIEMEHTaPHBIX npeoOpazoBaHuit CTPOK
MaTpPHLIbI (meTon CBEACHMUS K
TpaneuenJaIbHOMY BUY).

OIIK-1

Tema Ne 2.4,
OO6parnas maTpuria.

Mertonbl HaxXOXACHHST OOpPATHOM MAaTpPHIBL: C
MTOMOIIIBIO anreOpandecKux JIOTIOTHCHU
ANIEMEHTOB H C TIOMOLIBIO  IJIEMEHTaPHBIX
npeoOpa3oBaHUil CTPOK MaTpUIBl. MarpuyHbIe
ypaBHCHHUSI.

OIIK-1

Pa3nea 3. Cuctembl IMHEHHBIX alredpanyecKux ypaBHEHUN

3.

Tema Ne 3.1.
MarpuuHas 3anuch u

MaTPUYHOE PELLIEHUE
CJIIAY.

OcHoBHble  mnonsTtus. 3anuck CJIAY B
MaTpuuHoil Qopme. I[loHsTHE COBMECTHOCTH
CUCTEMBI JIMHENHBIX anredpanvdecKux
YpPaBHEHUU. Merton  pemieHUsT — CUCTEMBI
TUHEHHBIX  anreOpandyeckux  ypaBHEHHH C
MTOMOUIBI0 00PaTHON MaTPHUIIBI.

OIIK-1

Tema Ne 3.2.
Teopema Kponekepa-
Kanemmm.

Teopema Kponekepa-Kanennu o ngocrarounom
YCIIOBHM COBMECTHOCTH CHCTEMBI JIMHEHHBIX
anreOpandeckux ypaBHeHui. [IpaBuio pemenus
MPOU3BOJIBHOMN CHCTEMBI JIMHEWHBIX
anreOpanyecKux YpaBHEHUIC TH00BIM
KOJIMYECTBOM Hen3BecTHHIX.Vcnonp30Banne
0a3MCHOr0 MHHOpa MAaTpULbl KO3 (UIMEHTOB
IpH TEPEeMEHHBIX ISl BBIOOpA 3aBHCHMBIX M
CBOOOJTHBIX NTEPEMEHHBIX.

OIIK-1

Tema Ne 3.3.
Meroasl pemienus
CJIAY.

Mertonpl  pemieHHs]  CHCTEMBbI  JIMHEWHBIX
anredpanveckux ypaBHeHUi: npaBuio Kpamepa,
Meron laycca m MoauUIIMPOBAHHBIN METO
Kopnana-I'aycca.Onucanue KaHOHUYECKOTO
coco0a  HaxOXJICHHS YacCTHOTO  PEIICHUS
HEOHOPOJIHOU CHUCTEMBI JIMHENHBIX
anredpanvyecknux ypaBHEHUH.

OIIK-1

Pasnen 4. DnemMeHTh MATPUYHOTO

aHaJIn3a

4.

Tema Ne 4.1.
Bexkropsr.

[Tonstue BekrTopa. JIMHEHHBIE omepauuy Hal
BEKTOpPaMHU: CJIOKEHUE BEKTOPOB M YMHOKEHHUE
BEKTOpa Ha YHCJIO, CBOMCTBA 3THX ONEpaLUM.
[Ipoeknusa BekTopa Ha oCh. Pa3znokeHne BekTopa
[0 OpTaM KOOPAMHATHBIX oOced. Monynb
BekTopa. Hampasisitomne KocuHychl. JlencTBus

OIIK-1




Haa BCKTOpaMM, 3aJaHHBIMH IIPOCKISIMU.

Tema Ne 4.2. CkansipHoe€ TPOU3BEIACHUE BEKTOPOB U €ro
CxanapHoe CBOICTBA. Bripaxxenue CKaJISIPHOTO OIK - 1
IIPOU3BEACHUE IIPOU3BEACHUS Yepe3 KOOPAUHATBI. YTOJI MEXIY
BEKTOPOB. BEKTOPaMH.
Tema Ne 4.3. BektopHoe mnpou3BeeHUE BEKTOPOB M €r0
BekropHoe u cBoiictBa. IloHATHE  OpuUEHTAUUU  TPOUKHU
CMEILIaHHOE BEKTOPOB. Beipaxkenue BEKTOPHOI'O
MIPOU3BEJICHUE MPOU3BE/ICHUS Yepe3 KOOpPAUHATHL. Y CIOBHUE
BEKTOPOB. KOJUIMHEApHOCTH  BEKTOPOB. Haxoxnenue
IJIOIIAM TapajuiesiorpaMMa U TPEYroJIbHHKA.
CMeniaHHOe IIPOU3BENECHHUE BEKTOPOB U  €rO OIK - 1
CBOMCTBA. Bripaxxenue CMELIaHHOTO
MIPOU3BEIECHUS yepes KOOpJMHATBHI.
OnpeneneHne B3aMMHOW OPUEHTALIMM BEKTOPOB
B IIPOCTPAHCTBE. YcraHosneHue
KOMIUIAHapHOCTH  BEeKTOpoB.  OmnpeneneHue
00BEMOB mapaielenunena W TPEYrojJbHOU
MUPAMU/JIbIL.
Tema Ne 4.4. N-MEpHBIIA BEKTOP u BEKTOPHOE
Bekropnoe npocTtpancTBO.JIMHEelHAs 3aBUCUMOCTh BEKTOPOB
IIPOCTPAHCTBO. B JIMHEHHOM  N-MEpHOM BEKTOPHOM OIK - 1
npoctpanctBe. [lonsitue 0Gasuca  cHCTEMBI
BEKTOpOB. PasnoxeHue BeKTOpa MPOCTpPaHCTBA
o 0asucy.
Tema Ne 4.5. [lepexonm & HOBOoMy 0a3ucy U CHCTEME
Ilepexon k HOBOMY KOOpJMHAT, MaTpHIa IEPEX0/1a. OIIK-1
Oasucy.
Tema Ne 4.6. Merpuka BBOAMTCS C IOMOIIBIO CKaIAPHOIO
EBxnnnoso MPOU3BECHHUS. Hepasenctso Komm-
IIPOCTPAHCTBO. ByHSKOBCKOrO M HEPAaBEHCTBO TpPEYTOJIbHUKA. OIK - 1
Teopema 0 CyILIECTBOBAHUH
OPTOHOPMHPOBAHHOIO 0a3uca BO BCAKOM N-
MEPHOM E€BKJIMJ0BOM MPOCTPAHCTBE.
Tema Ne 4.7. [Tonstue nuneitHOrO oneparopa. CBsA3b MEKIY
JInnelinbpie MaTpULAMHU JIMHEHHOTO OIIepaTopa B pa3HbIX OIlK-1
OIIEpaTOpBHl. 6a3ucax.
Tema Ne 4.8. [TonsaTne COOCTBEHHOTO 3HAYEHUS "
CobcTBeHHbBIE COOCTBEHHOT'0 BEKTOpa JIMHEWHOTrO oIeparopa.
BEKTODPHI U 3aBUCHUMOCTh MEXAY JMaroHalbHBIM BHJIOM OTIK - 1
COOCTBEHHBIE MaTpULbl JMHEWHOIO OIepaTopa B HEKOTOPOM
3HauYeHUs JIMHEHHOro | 6asuce " COOCTBEHHBIMU BEKTOPaMH
oreparopa. 00pa3yIoIMMU 3TOT Oa3uc.
Paspen 5. Ananutudeckast reoMeTpus
5. Tema Ne 5.1. PaccrosHue mexny 1Byms Toukamu. /lenenue
[Ipocreiimme 3anaun | OTpe3Ka B JaHHOM OTHOIIEHUH. [IpsimoyronpHas OIlK-1
HA TUIOCKOCTH. U NOJISIpHAsI CUCTEMA KOOPIMHAT Ha IJIOCKOCTH.
Tema Ne 5.2. VpaBHeHHe JMHMM Ha IUIocKocTu. lIpsmas
IIpsimas Ha JUHUSA Ha IUIOCKOCTM — BHUJBl YPaBHCHUM: OIK - 1
IIJIOCKOCTH. ypaBHEHUE psAMOI c YIJIOBBIM

Kod(hHUIeHTOM; obrmiee ypaBHEHUE




NpsAMOi;4epe3 TOUKY BJAHHOM HaIpaBJICHUH;
yepe3 JIB€ pa3iMYHble TOYKH;, YpaBHEHHUE
MpSAMOit B OTpe3Kax; yepes TOYKY
MEePIEHIUKYISIPHO 3aIaHHOMY BEKTODY,
MOJSIPHOE YpaBHEHHE MPSAMOM; HOpPMaJbHOE
ypaBHEHUE MPSIMOU. Yroil Mexay JABYyMs
NpSAMBIMU W YCJIOBUSA NapaUICIbHOCTH U
MEePHEHIUKYISIPHOCTH JIBYX MPSIMBIX.
PaccTosiHue OT TOYKH J10 IPSIMOM.

Tema Ne 5.3. [I10CKOCTh B NPOCTPAHCTBE: PA3IUYHBIE BHJIbI
IInockocTs B YPaBHEHUN IUIOCKOCTH, B3aMMHOE
IPOCTPAHCTBE. PacIONIOKEHNE TIOCKOCTENU. YTOJ MEXIY ABYMS OIIK - 1
IUIOCKOCTSIMU M YCJIOBHMSI IapajUICIbBHOCTH U
MEPIEeHIUKYJIIPHOCTU JIBYX IJIOCKOCTEH.
PaccTosiHME OT TOYKH 10 IIIOCKOCTH.
Tema Ne 5.4. [IpsmMags  nuHUA B NIPOCTPAHCTBE—BUIBI
[Ipsmas B YPAaBHEHHUI: BEKTOPHOE YypaBHEHHE MPSMOIi;
IIPOCTPAHCTBE. rapaMmeTpuiecKue ypaBHEHUS HPSIMO;
KaHOHWYECKUE ypaBHEHUs INPAMOH; yepe3 IBe
pa3auyYHbIE TOYKM; OOIIME YpaBHEHMs IPSIMOH. OIlIK-1
Yron wMexnay OByMS IOpSAMBIMHU;  yCIOBHS
NapajuleIbHOCTH U NEPHIEHAUKYISIPHOCTH JIBYX
OpsMBIX. YCJIOBUE KOMILUIAHAPHOCTH  ABYX
MPSIMBIX.
Tema Ne 5.5. Yronm Mexny NpsMOW U INIOCKOCTBIO; YCIIOBHS
[Ipsimast ¥ JIOCKOCTh | MApaIeIbHOCTA U NEPIEeHIUKYISIPHOCTU
B IIPOCTPAHCTBE. npsAMo M 1iockoctu. llepeceuenne mpsmoi ¢ OIIK-1
IJIOCKOCTBIO. VYcnosue MIPUHAITIC)KHOCTH
MIPSIMOM TIJIOCKOCTH.
Pa3nea 6. Teopus npenenos.
6. Tema Ne 6.1. IlonaTHe  4YKMCIIOBOM  IOCIEAOBATEIBHOCTH.
[Ipenen Gpyukuu u [evictBus c MOCJIEIOBATEIIBHOCTSIMU.
€ro CBOWCTBA. MoHOTOHHBIE " OTrpaHUYECHHBIE
OCJIEJ0BATEILHOCTH. IIpenen qUCI0BOU
MIOCJIEZI0BATEIBLHOCTH U €ro cBocTBa. Ilpenen
(GyHKIIMM B TOYKEe M Ha OECKOHEYHOCTH, €ro
cBoiicTBa. [loHsATHE HEONPENENEHHOCTH IIPH OIK - 1
HaXO0XICHUU MIpeJIeNioB YK CIIOBOM
MOCTIeIOBATENbHOCTH U TpenenoB (YHKIHUH,
BU/IBI u METO]IbI PacKpbITUS
HeonpeneneHHocTen. IlepBblii 3amedareabHbII
npenen. Bropoil  3aMedarenbHBI  Ipenel.
beckoneuHo Oombiine U OECKOHEUHO Majble
BEJTMYHHBI.
Tema Ne 6.2. HenpepsiBHOCTh (QyHKIIMU. Pa3peiBbl GyHKINU.
HenpepbiBHOCTH HeoOxomumMoe  w  J10CTaToO4HOE  YCJIOBHE OIIK -1
(GyHKIHU. HENPEPbIBHOCTH (PYHKIMH B TOUKE.
Pazaen 7. ludpepennunanbnoe nucuncinenue GyHKIUU OAHOM epeMeHHOH.
7. Tema Ne 7.1. [Tonatue mpom3BoAHON (YHKIMU B TOYKE M Ha OIK - 1

[IpousBoaHas u ee

MPOMEKYTKE. MexaHnndeckuil u




CBOMCTBA. reOMETPUYECKUI CMBICTT MIPOU3BOIHOM.
CBolicTBa IPOU3BOJHOM.
Tema Ne 7.2. [IpaBuna  auddepenuupoBanus  QyHKIUH.
[IpousBonHbIe [IpousBonHbIe OCHOBHBIX AJIEMEHTaPHbBIX
OCHOBHBIX hyHKIMIA. OIIK -1
3JIEMEHTaPHBIX
GhyHKIHIA.
Tema Ne 7.3. [IpousBoaHas CJI0KHOM, HESIBHOU u
[IpousBognas rapaMeTPUIECKH 3aJaHHON (YHKIIUH. OIIK -1
CJIO’KHOW (DYHKIIHU.
Tema Ne 7.4. HenpepriBHOCTh nuddepenuupyemoit GyHKINU.
Huddepennnan Huddepenuman  ¢ynkuuu. ['eomerpuueckuit OIIK-1
byHKIHH. cMmbIct quddepennmana.
Tema Ne 7.5. JuddepeHnnanpHble  TEOPEMBI O  CPEIHEM
CaoiicTBa 3HaueHuu: Teopema Poiutst, Teopemsl Jlarpanxka OIK - 1
maddepenmmpyembix | 1 Komm, mpaBuno Jlomurtans o pacKpbITHH
byHKIHi. HEONPEICIEHHOCTH B IIpeiesiax.
Tema Ne 7.6. ®opmyna Telnopa ¢ OCTaTOYHBIM YICHOM B OIK - 1
®Dopwmyia Teiiopa. dhopme Jlarpanka, MpUOJIM>KCHHBIC BEIYUCICHHUS.
Tema Ne 7.7. MoHOTOHHOE TOBeACHHEe (QYHKIHH U e€
Kpurepuit 3KCTPEMYM. Y CIIOBHSI MOHOTOHHOCTH. OIK - 1
MOHOTOHHOCTH
byHKIIH.
Tema Ne 7.8. Heo6xoaumoe ycloBue JKCTpPEMYyMa.
OxctpemyM (pyHkiuu. | JloctaTouHble yCIOBUS MAaKCUMyMa U MUHUMYMa OIIK -1
GyHKIIH.
Tema Ne 7.9. Boimykiocte M Touku meperuba (QyHKIUU:
BeinmyknocTs u yCIIOBUS BBIIYKJIOCTH BBEpX, BHU3; OIK - 1
BOTHYTOCTh (DYHKIIMHU. | HEOOXOAMMOE YCIOBUE NEPEeruda u JOCTaTOYHOE
ycJIOBHE Tiepernda B TOUKE.
Tema Ne 7.10. [lonaTne acumnTOTBI M €€  HaXOXKICHUE.
Hccnenosanue HccnenoBanue GyHKIMM U e€ rpaduk. OIK - 1
GbyHKIMY U €€
rpaduk.

Pazgen 8. VHrerpanbHoe ucuncienue GyHKIUN OJHOM epeMeHHOH.

8. Tema Ne 8.1. IlepBooOpa3Hasi 1 HeoNpeIeIeHHbIH HHTErpal
Heonpenenennsiit (yHKIIUH, UX CBOWCTBA. OIlK-1
WHTETpall.

Tema Ne 8.2. [IpaBuna wuHTEerpupoBanus. Tabmuma dopmyn
WHTerpansl OCHOBHBIX | MHTETPUPOBAaHUSI ~ OCHOBHBIX  DJIEMEHTapHBIX OIK - 1
3JIEMEHTAPHBIX GbyHKIUH.
(GyHKIHH.
Tema Ne 8.3. [TonsiTHe onpeneneHHOro HHTErpaia GyHKIUH U
OnpeneneHHbIil €ro OCHOBHBIE CBOMCTBa (aAJUTUBHOCTb IIO
WHTETpall. UHTErpupyeMoi (QYHKIMH U TIO OTPE3KYy OIlK-1
UHTETPUPOBAHUSA, JIMHEWHOCTb, O CpPEIHEM
3HaueHun). Popmyna Herorona-Jleitbuuna.
Tema Ne 8.4. 3aMeHa INEpEMEHHOW B HEONPENECICEHHOM U B
3aMeHa MEPEMEHHON B | ONPEACICHHOM MHTErpajax. OIIK -1
UHTETpae.
Tema Ne 8.5. dopMyna UHTETPUPOBAHMS IO YACTSIM. OIIK - 1




HNuterpupoBanue mno
qacTsiaM.

Tema Ne 8.6. WNHTterpupoBanre NpaBUIbHBIX PalUOHAIBHBIX
WNHuTterpupoBanue IpoOeii. WNHuTrerpuposanue npoOHo- OIK - 1
panyoHaIbHBIX palMoHaAIbHBIX (QYHKIIMH.
(GyHKIHH.
Tema Ne 8.7. WNurterpupoBanue MPOCTEUIITUX
WNHuTterpupoBanue UppaMOHATBHBIX (PYHKITHIA. OIIK - 1
UppanoHaIbHBIX
(GyHKIHH.
Tema Ne 8.8. WNurterpupoBanue HEKOTOPBIX
WNHuTterpupoBanue TpUroHoMmerpuyecknx  ¢GyHkuuid. OCHOBHBIE OIK - 1
TPUTOHOMETPUUECKUX | METO/bI BBIYUCIICHUS OIpeIeIEHHOTO
GyHKIHH. MHTErpaa.
Tema Ne 8.9. HecoOcTBeHHbIE HHTErpaATbI.
HecobGcTBenHbIe OIIK -1
UHTErpajbl.
Tema Ne 8.10. [Tpunoxenus ONPEACICHHOTO WHTErpana:
[Tpunoxenus BBbIUMCIIEHHE TIOLael 00nacTeil, UIMH KPUBBIX OIK - 1
OIIpEEIEHHOTO 1 00BEMOB TeI.
MHTErpajia

Paznen 9. luddepennmansHoe ncuucienne GyHKIMA HECKOIbKUX MEPEMEHHBIX.

9. Tema Ne 9.1. @yHKINHU JBYX IepeMeHHbIX. DyHKIIMM
OyHKIUH IBYX HECKOJIbKUX IIEPEMEHHBIX. OIIK-1
MIEPEMEHHBIX.
Tema Ne 9.2. [Ipenen | IIpenen u HenpepeIBHOCTh (DYHKIMU JABYX
1 HENPEPBHIBHOCTh MIEPEMEHHBIX. OIK - 1
(GyHKIIUH IBYX
MIEPEMEHHBIX.
Tema Ne 9.3. YacTHble TPOU3BOJHBIE (PYHKIIMH JBYX
[Ipou3BoaHbIE U nepeMmeHHbIX. [Tonublil tuddepennman GpyHKIIN
muddepeHmanb JBYX TIEPEMEHHBIX. OIIK-1
(YHKIIMN HECKOJIBKUX
IIEPEMEHHBIX.
Tema Ne 9.4, UactHeie mnpousBoaHble U auddepenHmman
[IpousBonHbIe n CJIOKHOW (DYHKIIMH. OIK - 1
muddepennman
CJIO’)KHOW (DYHKIIMH.
Tema Ne 9.5. Juddepennmansl BrICITUX TOPAIKOB. YacTHBIE
YactHele Npou3BOAHBIE U AuddepeHnnansl  BBICIIMX
MPOU3BOJHBIE U TIOPSIAKOB. OIIK -1
muddepeHmans
BBICIIIMX MOPSIAKOB.
Tema Ne 9.6. DKCTpeMyMbl QYHKIUH IBYX MEPEMEHHBIX.
DKcTpemMyM (pyHKITUH OIIK -1
JIBYX TIEPEMEHHBIX.

Paspnen 10. Psanbr

10. Tema Ne 10.1 Psn F€OMETPUYECKON MIPOTPECCHH.
Yucnossle psabl. Heo6xoauMelii mpu3HaK CXOAUMOCTH YHCIOBOTO OIK - 1

pana. Tapmonuueckuii psag.  JlocraTounsie
NPU3HAKA  CXOAMMOCTH  3HAKOIOCTOSHHBIX




PAIOB: TPU3HAKK CPAaBHEHMS PSJIOB, MpPU3HAK
Janambepa, panukanbHblii npuszHak Koy,
UHTETrpalibHbIN Npu3Hak Komy.
Tema Ne 10.2. O060011eHHBIH rapMOHUYECKUN psz.
3Hakouepenyromuecss | 3HaKouepeayoIuecs PAIBL. [Ipusnak OIK - 1
PAIBL. Jleiibnnma. OOmWMiA  JOCTAaTOYHBIA  MPHU3HAK
CXOJMMOCTH 3HAKONEPEMEHHBIX PSIJIOB.
Tema Ne 10.3. AOCOIIOTHAS M YCIIOBHASI CXOJJUMOCTh YHCIIOBBIX
AOconroTHas 1 psanoB. CBoicTBa aOCOJNIOTHO  CXOMSIIUXCS OIIK -1
YCJIOBHAs1 CXOAUMOCTbD | PSJIOB.
Tema Ne 10.4. QyHKINOHAIbHBIE PAIBL CxoaumocTh
CreneHHbIe PSABL. CTemeHHbIX  psagoB. Teopema H. A6ens. OIK - 1
WuTtepBann u paguyc CXOJUMOCTH CTEIEHHOTO
psina. CBOWCTBA CTETICHHBIX PSI/IOB.
Tema Ne 10.5. Psaner Pager Teitnopa u Maknopena. PaznoxeHue
Tennopa u HEKOTOpBIX 3JEMEHTAPHBIX (YHKUMA B psf OIlIK-1
Makiopena. Teiinopa (MakiopeHa).
Tema Ne 10.6. [TpubnmxéaHO BBIYUCIICHUE 3HAYEHUI
IIpunoxxenus pszioB. GbyHKIUH. [Tpubnmxénnoe BBIUKCIICHUE OIIK-1
ONPEACIICHHBIX UHTEIPAJIOB.
2.3. Pa3ensl QUCHMILIUH U BUJIbI 3aHATHIA
Paznensl quctuminHabl n3y4daemsl B 1 cemectpe:
No HanmenoBanue Bcero |Jlexkuumonn| Ilpaktu- | Camocrtos
/T TEMBbI TUCITUTUTHHBI 4acoB ble YECKUE TeJbHAs
3aHIATHUS | 3aHATHUSA paboTta
Pa3nes 1. KomniiekcHble uncia. 12 2 4 6
1 | Tema Ne 1.1. [TonsTre u npeacTaBICHUS 6 2 2 2
KOMILJIEKCHBIX YHCEJI.
2 | Tema Ne 1.2. JleiicTBUs HaJl KOMILICKCHBIMU 6 0 2 4
YUCJIaAMHU.
Paznes 2. MaTpuubl M onpeae/IuTe IH. 20 6 6 8
3 | Tema Ne 2.1. MaTpuiisl. 6 2 2 2
4 | Tema Ne 2.2. Onperenurens KBaApaTHON MaTPHIIBL. 6 2 2 2
5 | Tema Ne 2.3. Panr Matpuiisl. 2 0 0 2
6 | Tema Ne 2.4. OOparHas MaTpHIa. 6 2 2 2
Pa3nen 3. Cucrembl JIMHEHHBIX ajIredpanyecKux 30 6 10 14
YPaBHEHMH.
7 | Tema Ne 3.1.MarpuuHas 3anuch 1 MaTpUIHOE 6 2 2 2
pemenne CJIAY.
8 | Tema Ne 3.2. Teopema Kponekepa-Kanemmu. 8 2 2 4
9 | Tema Ne 3.3. Metoas! pemienus CJIAY. 16 2 6 8
Pa3nes 4. JieMeHTBI MATPUYHOIO AaHAJIM3A. 46 12 16 18
10 | Tema Ne 4.1. BekTopsr. 6 2 2 2
11 | Tema Ne 4.2. CxansipHO€ MPOU3BEICHUE BEKTOPOB. 6 2 2 2




12 | Tema Ne 4.3. BexkTopHOE 1 CMEIIaHHOE 4 0 2 2
IIPOM3BEICHUE BEKTOPOB.
13 | Tema Ne 4.4, BexkTopHOE IMTPOCTPAHCTBO. 6 2 2 2
14 | Tema Ne 4.5. [lepexon kK HOBOMY 0a3ucCy. 4 0 2 2
15 | Tema Ne 4.6. EBKIHIOBO MPOCTPAHCTRBO. 6 2 2 2
16 | Tema Ne 4.7. JIunelinbie orepaTopsl. 6 2 2 2
17 | Tema Ne 4.8. CoOCTBEHHBIC BEKTOPBI H COOCTBEHHBIE 8 2 2 4
3HAYEHUsI JIMHEHHOTO OIepaTopa.
Pa3nes 5. AnHanmTnyeckasi reoMeTpHus. 36 10 14 12
18 | Tema Ne 5.1. TIpocreiimue 3a1a9u Ha MIOCKOCTH. 6 2 2 2
19 | Tema Ne 5.2. TIpsiMast Ha TUTOCKOCTH. 6 2 2 2
20 | Tema Ne 5.3. TTOCKOCTH B MPOCTPAHCTBE. 6 2 2 2
21 | Tema Ne 5.4. Ilpsimasi B IpOCTPAHCTBE. 8 2 4 2
22 | Tema Ne 5.5. [Ipsimast ¥ TJIOCKOCTH B MIPOCTPAHCTBE. 10 2 4 4
9K3aMeH 36
Paznensl qUCHUIUIMHBL H3y4aeMbl B 2 CEMECTpe:
Ne HanmenoBanue Beero |Jlexkunonn| Ilpaktu- | Camocros
/I TEMBI JTUCITUTUINHBI 9acoB 13 YecKHe TEeJIbHAS
3aHATUS | 3aHATHS pabota
Pa3nesn 6. Teopus npenenos. 28 4 8 16
23 | Tema Ne 6.1. IIpenen ¢pyHKIMU U €O CBOKUCTBA. 22 2 6 14
24 | Tema Ne 6.2. HenpepbIBHOCT (DYyHKLIMH. 6 2 2 2
Pa3nen 7. JuddepennuaibHoe ucHUCIeHHE 50 12 14 24
(pyHKIUH OJHOH IEepEeMEeHHOM.
25 | Tema Ne 7.1. IIpousBoHast U €€ CBOMCTBA. 6 2 2 2
26 | Tema Ne 7.2. [Ipon3BOAHBIE OCHOBHBIX 2 0 0 2
3JIEMEHTAPHBIX (QYHKIUH.
27 | Tema Ne 7.3. [IpousBoaHas CIOKHOW (DYyHKIIHU. 8 2 2 4
28 | Tema Ne 7.4. Tluddepenuman GyHKIUH. 4 2 0 2
29 | Tema Ne 7.5. CoiicTBa quddepeHIpyeMbIx 0 0 2
GyHKIHIA.
30 | Tema Ne 7.6. ®opmyna Teiinopa. 6 2 2 2
31 | Tema Ne 7.7. Kputepuit MOHOTOHHOCTH (DYHKIIUH. 6 2 2 2
32 | Tema Ne 7.8. DkctpemyM (pyHKITHH. 4 0 2 2
33 | Tema Ne 7.9. BoInykJI0OCTh M BOTHYTOCTD (DYHKITHH. 4 0 2 2
34 | Tema Ne 7.10. UccnenoBanue GpyHKIMU U €€ TpaduK. 8 2 2 4




Pa3nen 8. UnTerpanbHoe ucuncjieHue PyHKIUH 66 12 24 30
OJHO¥ IepeMeHHO.
35 | Tema Ne 8.1. HeonpeneneHHbI HHTETpAI. 8 2
36 | Tema Ne 8.2. MIHTerpabl OCHOBHBIX JIEMEHTAPHBIX 8 0 4 4
G YHKIIHA.
37 | Tema Ne 8.3. OnpeneneHHbIN HHTETPA. 8 2 2 4
38 | Tema Ne 8.4. 3amena nepeMeHHOI B MHTETpale. 4 0 2 2
39 | Tema Ne 8.5.1HTerpupoBanue 1Mo 4acTsM. 4 0 2 2
40 | Tema Ne 8.6. uTerpupoBaHue palnoHaIbHBIX 8 2 2 4
(GyHKIMIA.
41 | Tema Ne 8.7. UnTerpupoBanre uppauoHaIbHbIX 6 2 2 2
byHKIHIA.
42 | Tema Ne 8.8. InTerpupoBaHue TPUTOHOMETPHIECCKUX 4 0 2 2
(GyHKIMIA.
43 | Tema Ne 8.9. HecoOcTBEHHBIEC HHTETPAIBL. 6 2 2 2
44 | Tema Ne 8.10. IIpunoskeHus: onpeaeaIeHHOTO 10 2 4 4
UHTETpaa
JK3aMeH 36
Paznenbr muctuIuIMHEL, U3ydaemele B 3 ceMecTpe:
Ne HanmenoBanue Beero |Jlexkunonn| Ilpaktu- | Camocros
n/n TEMBI JTUCITUTUTAHBI 9acoB 13 YecKHe TEeJIbHAS
3aHATUS | 3aHATHS pabota
Pa3nesn 9. ®yHKIMH HECKOJIbKUX NTepeMEHHbIX. 24 16 20 12
45 | Tema Ne 9.1. dyHKIIMY ABYX [I€PEMEHHBIX. 3 2 4 2
46 | Tema Ne 9.2. Ilpenen u HENPEPHIBHOCTD (PYHKIMH 3 2 4 2
JIBYX ITEPEMEHHBIX.
47 | Tema Ne 9.3. IlpousBoaHble U AudepeHIranb 4 4 2 2
(YHKIINY HECKOJIBKHUX TIEPEMEHHBIX.
48 | Tema Ne 9.4. TIpousBoansie u auddepernnan 4 4 4 2
CJIO’KHOM (DYHKIIMH.
49 | Tema Ne 9.5. YacTHbie TPOU3BOIHBIE U 4 2 2 2
b depeHImanbl BHICIIUX TOPSAKOB.
50 | Tema Ne 9.6.OkcTpeMyM (QyHKIHH ABYX 6 2 4 2
NEePEMEHHBIX.
Paznen 10. Paabi. 30 18 30 12
51 | Tema Ne 10.1. YucnoBble psibl. 10 4 4 2
52 | Tema Ne 10.2. 3HaKoUepeIyIOIIHECS PSIBI. 2 4 2
53 | Tema Ne 10.3. AGcomoTHast ¥ YCIIOBHAs CXOAMMOCTD 2 2 2
54 | Tema Ne 10.4. CTenieHHBIC PSIBI. 14 4 8 2




55

Tema Ne 10.5. Psnpr Teitnopa u Makopena. 14 4 8

56

Tema Ne 10.6. [TpunoxxeHus psaoB. 8 2 4

9K3aMeH 36

396 98
(+108)

Bcero: 146

152

2.4. I11anpl TEOPETUYECKUX (JCKIIMOHHBIX ) 3aHATUH

HaumenoBanue tem neknui

Koi-Bo
4yacoB B 1, 2,
3 cemecTpax

1 cemectp

IlousTue n MMPEACTABIICHHUA KOMIIJICKCHBIX YKUCCII.

JleicTBusl HaJ KOMIIJIEKCHBIMHM YHCIIAMH.

4

Martpunsl.

Onpenenurenb KBaJAPaTHONH MaTPHIIBL.

Panr matpunsl.

OO6patHas matpuia.

MatpuyHas 3anuchk 1 MatpuuHoe pemenue CJIAY.

Teopema Kponekepa-Kanemim.

Metonapl pemienust CJIAY

Bexkropsl.

CKaJ'ISIpHOC IIPOU3BCACHNEC BCKTOPOB.

BCKTOpHOG 1 CMCITAaHHOC MMPOU3BCACHNEC BCKTOPOB.

BekTopHoe nmpocTpaHCTBO.

[Tepexon kK HOBOMyY 6a3ucy.

EBkanmoBo IIPOCTPAHCTBO.

JInnenHbIe OnepaTopsl.

Co0OcTBEHHBIE BEKTOPBI ¥ COOCTBEHHBIE 3HAUEHUS! JIMHEHHOTO ONepaTopa.

10

IIpocreiimme 3a1a4n Ha MIIOCKOCTH.

[IpsiMast Ha MJIOCKOCTH.

IInockocTts B ITPOCTPAHCTBC.

IIpsiMast B mpoCTpaHCTBE.

GIR|WINEI00 N0 0T WIN I IN I WIN  N

[Ipsimast ¥ IITOCKOCTH B TPOCTPAHCTBE.

2 cemMecTp

[Ipenen ynciaoBOM MOCIEAOBATEILHOCTH.

CBoiicTBa IpCacCIOB MOCJIE0BATEILHOCTEIA.

IIpenen pyHkumu u ero cBoiicTaa.

HenpepbIBHOCTh PYHKITHH.

beckoneuno maneie pynkimu (6.M..)

IlepBriii 3ameuaTenbHblil npeaen. CpaBHEHHE OECKOHEYHO MaJlbIX.

Bropoii 3aMmeqaTesbHbIN PEeAeIL.

HccnenoBanue Ha HEMPEPHIBHOCTH QYHKIIMH M KJIIACCH(UKAIINS €€ TOYEK pa3phiBa.

[IpousBoaHas u ee CBOMCTBA.

[Ipon3Bo/IHbIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIMH.

ITpousBoHas CIOXHON QYHKITHH.

Juddepennnan GyHkumu.

CgoiictBa mudhepeHIMpyeMbIX (PyHKITUH.

®opmyna Teiopa.

Kpurepuit MOHOTOHHOCTH YHKIIUH.

QOIN|D|O1 W INE0O1 R W IN = N =

OKcTpeMyM (QyHKITHH.

10




©

BrInyKJI0CTh ¥ BOTHYTOCTh (DYHKIIHU.

[EEN
©

HccnenoBanme QyHKIMH U e€ rpaduk.

Heonpenenennblii H”HTErpall.

WHTerpassl OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

OnpeneneHHblii HHTErpall.

3amMeHa IEpeMEHHOM B UHTErpalle.

WHTerpupoBaHue 1o 4acTsm.

WuTerpupoBanue pallnOHAIBHBIX (QYHKIUH.

WuTerpupoBanue UpparioHAIBHBIX (PYHKITHIA.

WuTerpupoBanre TpUrOHOMETPUYECKUX (PYHKIIHH.

QX N0~ w N =

HecobcTBeHHBIE MHTETPAIIBI.

[EEN
©

HpI/IJ'IO}KeHI/If{ OIPECACIICHHOI'O MHTErpaia

12

3 cemecTp

QYHKINHN JBYX IEPEMEHHBIX.

[Ipenen u HenmpepbIBHOCTH (DYHKIUU IBYX IIEPEMEHHBIX.

[TpousBonubie n guddepeHransl GyHKIIMH HECKOIbKUX MTEPEMEHHBIX.

[TpousBonubie u quddepeHnnan cnoxkKHON QyHKINN.

YacTHble Tpon3BoHbIE U A depeHnnanbl BRICIINX TOPSIKOB.

OKcTpeMyM (QYHKIMH JBYX TEPEMEHHBIX.

14

Yucnosbie PAOBI.

3HAKOYEPETYIONTUECS PSIIBI.

AOconroTHasg u yCJIOBHas1 CXOAUMOCTb

CreneHHbIe PSbL.

Psinpr Teitnopa u MaknopeHa.

OGP WIN P00 W N =

[IpunoxeHust pssioB.

14

2.5.ITmanbl MpakTHYECKUX (CEMUHAPCKUX ) 3aHATHIA

HanmMmenoBanue TeMm 3aHITHI

Kon-Bo
yacoB B 1, 2,
3 cemecTpax

1 cemectp

Anre6pa1/1qec1<a;1, TPUTOHOMCTPHUYICCKAA U ITOKa3aTCIIbHAsA (1)0pr1 3almucu
KOMIIJICKCHBIX YUCCII.

CnoxxeHue, BBIYMUTAaHUE U YMHOKEHHUE KOMILIEKCHBIX uncen. @opmyna Myaspa.
JleneHnre KOMITJIEKCHBIX YHCEIL.

W3BrieueHne KOpHEN U3 KOMIUIEKCHBIX YUCEN.

JIuHeiinpie Ooncpanru HadQ MaTpUIlaMH. YMHOXEHHE MaTpull.

A i i

Brruncnenne onpenenureneil. Pazinoxenne neTepMruHaHTa Mo 3JI€MEHTaM CTPOYKH
WM CTOJIOIIA.

MeToapl HaXO0XIEHHUSI MUHOPA C TIOMOIIIBIO AJIEMEHTAPHBIX TPEOOPa30BaHUN CTPOK
MaTpHUIIBl (METOJI CBEJICHUS K TparelenaaIbHOMY BUIY).

MeTop1 Hax0XKAEHHsI 0OpaTHOW MaTPHUIIBL: C TOMOIIBIO alredpanyecKux
JIOTIOJTHEHUH 3JIEMEHTOB U C TIOMOIIBIO 3JIEMEHTapHBIX IPe0Opa30BaHUN CTPOK
MaTpullbl. MaTpuyHble ypaBHEHUS.

Mertona pelieHus CUCTEMBI JTMHEHHBIX adredpanyecKux ypaBHEHUH C TOMOIIIBIO
00paTHON MaTpUIbL.

Meton Kpamepa perieHus: cCTeMbl THHEHHBIX alreOpandecKux ypaBHEHUI.

Mertox ["aycca penieHunst cucTeMbl JIMHEHHBIX anreOpanyeckiux ypaBHEHUH.

E e I

MoaudurnupoBanusiii Mmetos XKopnana-I'aycca pemneHus: CUCTEMBbI TUHEHHBIX

areOpandecKnx ypaBHEHUH.

14




Pemenust ofHOPOAHOM CHCTEMBI JIMHEHHBIX alNreOpandecKux ypaBHEHUM.

BekTopsl.

CkaJispHO€ MTPOU3BEIEHNE BEKTOPOB.

BGKTOpHOG U CMCITAHHOC MMPOU3BCACHNC BCKTOPOB.

BekTopHoe mpocTpaHCTBO.

ITepexox k HOBOMY 6a3ucy.

EBKIMI0BO TPOCTPAHCTBO.

JIuHeiiHbie onepaTopsl.

CoOcTBEHHBIE BEKTOPHI U COOCTBEHHBIC 3HAYECHUS INHEHHOTO OnepaTopa.

20

[Ipocreiimue 3a1a4u Ha MIIOCKOCTH.

[IpsiMast Ha MJIOCKOCTH.

IInockocts B IIPOCTPAHCTBC.

[Ipsimast B mpocTpaHCTBe.

P W INE 00N 01 A W N = o1

[Ipsimast ¥ TITIOCKOCTH B IMTPOCTPAHCTBE.

2 ceMecTp

[Ipenen yncaoBOi NOCIEAOBATEILHOCTH.

[Ipenen ynkumm.

beckoneuno manbie GyHKImu (6.M.¢.)

IlepBriii 3amMeuaTenbHblil npeaen. CpaBHeHHE OECKOHEYHO MaJIbIX.

BTopoii 3aMeuaTenbHblid npeed.

HccnenoBanme Ha HEMPEPHIBHOCTH (DYHKITMH M KJIACCU(DUKAIIHS €€ TOYCK Pa3phIBa.

12

ITonstue HpOHSBOI[HOﬁ 1 e MEXaHUYECKUH U FCOMeTpI/I‘leCKI/Iﬁ CMBICJI.

[Tpon3BoHas MpOU3BENEHNS U YACTHOTO (DYHKITHIA.

ITpousBoHas cinoxHoON QyHKINH.

[IponsBonHas GyHKIMH, 3a1aHHON HesBHO. [Ipon3BoaHas GyHKIMH, 3aJaHHON
I1apaMeTPUYECKHU.

Juddepennnan GpyHkumu.

[Ipon3BoHbIe U AU epeHInanbl BEICIINX MOPSIKOB.

®opmyina Tennopa U ee IpUMEHEHUE.

BozpacTtanue n yOpiBanue QpyHkumii. MakcuMyM 1 MUHUMYM.

XN & (WINPT R W

BeinmykiaocTe 1 BorHyToCTh yHKIMU. Touku neperuoa.

[EEN
©

WccnenoBanmne pyHkuuu u e€ rpadux.

16

3aMeHa epeMeHHOI B HEOTIPEIeICHHOM HHTErpale.

HHTCFpHpOBaHI/IC 11O 9aCTiAM.

WuTerpupoBanne 1poOHO-palMOHATIBHBIX (YHKIIMH.

WHTerpupoBanue MpaBUIbHBIX PAllMOHATIBHBIX APOOEH.

HHTerpupoBanye TPUrOHOMETPUYECKNUX BBIPAKEHUM.

HMHTerpupoBanye NpoCTENINX UPPALMOHAIBLHOCTEMN.

®opmyna Herotona-JleiiOHuna.

3aMeHa epeMEeHHON 1 MHTETPUPOBAHKE 10 YaCTsIM B ONPE/IEJICHHOM UHTerpale.

O X Ne|g|~wINE

HecoOcTBeHHbBIE HWHTCIpaJibl, UX CXOAUMOCTL.

[EN
©

FeOMeTpI/IquKI/Ie IMPUITOKCHUSA ONIPEACIICHHOTO MHTCTpaJia.

16

3 cemecTp

[Ipenen u HenpepbIBHOCTH (DYHKIUU IBYX MEPEMEHHBIX.

YacTtHbie IMPONU3BOJAHBIC (I)yHKI_II/II/I ABYX IICPEMCHHBIX.

[Tonuslit tuddepeniman GyHKIUU IBYX HEepPEMEHHBIX.

[TpounzBoanbie u muddepeHran caoKHON QYHKIIUH.

YacTHble Ipou3BOHbIE U AU depeHIInanbl BHICIIUX TOPSAKOB.

DKCTpeMyMbl (DYHKIHI IBYX TIEPEMECHHBIX.

20

P oo wiNeE

Heo6xoauMblii IpU3HAK CXOAUMOCTH YUCIOBOTO psaaa. JlocTaTouHble IPU3HAKU

30




CXOJIMMOCTH 3HAKOIOCTOSIHHBIX PAJOB: IPU3HAKY CPABHEHUS PAAOB, IPU3HAK
JHanambepa, pagukanbHblid npusHak Komm, nHTerpanbHplil npuszHak Komm.

2. | 3nakouepenyrommecs psabl. [Ipusnak JleiiOHuma.
3. | AGcomoTHas U YCIOBHAS CXOJMMOCTD YHCIIOBBIX PSJIOB.
4 CxoauMocCTh CTENEHHBIX ps1oB. IHTEepBan U paguyc CXOAUMOCTH CTEIEHHOTO
psna.
5. | CBoiicTBa CTETICHHBIX PSJ/IOB.
6. | Pa3noxenne HEKOTOPHIX dNIeMeHTapHbIX (GyHKIMH B psan Teitnopa (Makiiopena).
7. | Ilpunoxenust psaos.
2.6.11nans! 1a60paTOPHBIX PadbOT — HE MPETYCMOTPEHO.
2.7. [Inanpl caMOCTOATENBHOM pabOTHl 00YYAOIIErocs Mo AUCHUIUTHHE (MOTYIIIO)
Ne Haszsanue pasnenos u rem Buner Tpynoem | ®opmupyemslie Dopmbl
CaMOCTOSITEJIbHOU | KOCTh KOMIIETCHIIUM | KOHTPOJIA
paboThI
. [HelicTBus Han
1 JelictBusg HaJ KOMIUIEKCHBIMU COMILICKCHBIMIL 8 OIK - 1 Jomamnue
YUCIIAMH. paboThI
YUCIIAMH.
YMHOXeHue MaTpuL.
Brrunciienune onpenenurenei.
Haxoxnenus MHHOpPA c
MIOMOIIBIO DNIEMEHTAPHBIX | JlejicTBUS HAl JloManHme
2. | mpeoGpasosanuii CTPOK MaTpHLAMH. 10 OIK - 1 paGoTHI
Matpullbl. Beluncnenue pasra
MaTpULbL.
Haxoxnenus oOpatHoOI
MaTpHIIbI.
Meroabl  pelIeHHUs  CHCTEMBbI
JTUHEHWHBIX anredpandecKux
ypaBHEHMI: 00paTHOW MaTpHILEeH,
npaswio Kpamepa, MeTOI l'aycca PelleH e CHCTeM
3 |H MOJIU(DUIIUPOBAHHBII  METOJ HHEHHbIX 12 OIK - 1 Homainue
Kopnana-I'aycca. . paboTsl
YpaBHEHUH.
Crnoco0 HaxXO0XJIEeHUsS YacTHOTO
peLIeHUs] OJHOPOJHOM CHUCTEMBI
JIMHENUHBIX anredpanvdecKux
YPaBHEHUM.
Paznoxenue BekTOopa Mo opTam
KOOPJIMHATHBIX OCEH.
CkansipHoe, BEKTOPHOE u
CMEIIaHHOE MIPOU3BEICHNE
4 | BCKTODOB. Hx cBoiicTsa. JevicTBus Haz 16 OIIK - 1 Homaninue
" | JIuneitable onepaTopsl. MaTpullsl BEKTOPaMH. paboThI
JINHEMHOTO oreparopa.
CobcTBeHHBIE BEKTOPBI u
COOCTBEHHBIE 3HAYEHUS
JINHEMHOTO OIleparopa.
5 [Ipocreiimue 3aa4u Ha [Ipsama Ha 12 OIK - 1 Jomaninue
" | MJIOCKOCTH. [Ipsimast Ha TIJIOCKOCTH, B paboThI




IJIOCKOCTH. IIPOCTPAHCTBE.
[ImockocTe B IPOCTPAHCTBE. IInockocCTs.
ITnockocTh B MPOCTPAHCTBE.

B3anmuoe pacrosnoxeHue

OpsMOMl M IUIOCKOCTH B

IIPOCTPAHCTBE.

PackpeiTne HeompeaeneHHOCTEN

IIPU BBIYMCIICHUU NPEEIIOB.

Brrunciienue npeaenos.

Brruucnenue Jomarnue
ccnenosanne Ha MIpeJiesioB. 8 OfK -1 paboThI
HEeNpPEepbIBHOCTh  (YHKLUU U
KJIacCU(UKAIIHS ee TOYCK
paspbiBa.

[lpaBuna  muddepeHumpoBaHms

byHKUni U IPOM3BOJIHBIE

HIIEMEHTAPHBIX ()YHKIIHA.

[IpounsBogHas CIIO’KHOH

GbyHKIHN.

[IpousBonHas ¢byHKIuy,

3ajaHHO HesiBHO. IIpou3BoaHas

bynxmmm, 3aIaHHON | HcenenoBanne 12 OIK - 1 Jomaniane
apaMeTpUYECKH. yHKLHK paboThI
Huddepennnan GpyHxumm.

[IpousBoaHbIE u

muddepeHrans BBICILINX

MOPSJIKOB.

Q®opmyna  Teinopa u  ee

IIPUMEHEHHUE.

[Toctpoenue rpagukoB GyHKIMIA.

Brruncnenne  HeonpeneneHHOro

MHTErpana.

Beruucnenue OIPEICIIEHHOTO Brruncnenue

UHTETpaa. HEOIPEAEIEHHOTO 18 OIK - 1 Jomaninue
HecoGcTBeHHbIE MHTETpasibl, MX | U ONPEIAECICHHOTO paboThI
CXOAMMOCT. UHTETpaa.

I'eomeTprueckue  MpHIOKEHUS

OTIpe/IeNIEHHOTO HHTErpaa.

Ilpenen u  HENpEepHIBHOCTH

(YHKIIUH IBYX [T€PEMEHHBIX.

YactHele IIPOU3BOJIHBIE u

TOJTHBIN nuddepeHnnan

(YHKIIMU IBYX IEPEMEHHBIX.

[IpousBonnsie u auddeperHnnan | DyHKIUU IBYX 16 OIIK - 1 Homaninue
CIIOKHOU (YHKIUH. IIEPEMEHHBIX. paboThI

YactHele IIPOU3BOJIHBIE u
g depeHnnansl BBICIINX
MIOPSIKOB.

OKCTpeMyMbl ~ (PYHKIIMHA  JIBYX
MEePEMEHHBIX.




10.

Heo0OxoanuMmerii MIPU3HAK
CXOAMMOCTM 4YHCJIOBOIO  psija.
JlocTtaTouHble MIPU3HAKU
CXOJIMMOCTH  3HAKOIOCTOSIHHBIX
pSAIOB:  TMPU3HAKU  CPABHEHUS
psnoB, mpusHak JlamambOepa,
panukanbHbld  npuzHak Komu,
MHTErpaJIbHbIN pu3HaKk Komm.

3HaKo4YEepEMYIOLTHEeCs PAIBL.
Hpusuak Jleibuuua. YucnoBble U 16 OIK - 1 Homaninue
AbcomoTHast 124 YCJIOBHAA | CTENECHHBIC PSBI. paboTbI

CXOAUMOCTDb YHUCIIOBBIX PAOOB.
CXO[[I/IMOCTI) CTCIICHHBIX PAO0B.
I/IHTCpBaJ'I " paguyc CXOAUMOCTU
CTCIICHHOT'O psJa.

CBoiicTBa CTEIEHHBIX pAaOB.

Paznoxenue HEKOTOPBIX
JJIEMEHTAPHBIX (QYHKIUH B P
Teiinopa (MakiopeHa).

IIpunoxeHust psoB.

3. OCOBEHHOCTH OBYYEHMUS JIUIL C OB3 (IIOJA)

OOyueHnue Ju1 ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMH 3710POBbSI OCYILECTBIISICTCS C YUETOM
WH/IMBUIYAIbHBIX TICUXO(PHU3HMUECKUX OCOOCHHOCTEH, a JJIsi MHBAIMIOB TAaKXKE B COOTBETCTBUU C
WH/IMBUYaJIbHOW IPOrpaMMoil peabuinTaii HHBAJIUAA.

Jiga  momydyeHus — oOydaroIIMMHCSA, HMEIOLIMMU  OTpaHMuYEHHbIE  (pU3MUecKue
BO3MOXHOCTH, KA4eCTBEHHOTO OOpa30BaHUS JOJDKHBI BBIOJHATHCS CIEAYIOIINE Ba)KHbIE
ycloBUs: OOydaroluics JODKEH HMETh BO3MOXKHOCTh OECHpENSTCTBEHHO IOCEIIaTh
o0pa3oBaTeNbHOE YUYpEXJEHHE U UCIOJNb30BaTh B CBOEM OOYyUYEHHHM JIUCTAHI[MOHHBIE
00pa3oBaTebHbIC TEXHOJIOTUH.

Jns oOyueHUst ¥ KOHTPOJs OOy4yaroIMXcsl ¢ HapyUIEHUSMH KOOPAMHALMM JBHXKCHUN
IPEelyCMOTPEHO MPOBEACHUE TECTUPOBAHUS C HCIIOJIb30BAHUEM KOMITBIOTEpA.

Bo Bpemsi ayqUTOpHBIX 3aHATHHA 00s3aTeNbHO MCIIOJIB30BaHME CPEICTB OOecreueHus
HarJsHOCTH y4eOHOro Mmarepuana C TOMOIIbI0 MYyJIbTUMEAMMHOro mnpoektopa. CKopocTh
U3JI0KEeHUsl MaTepuana JOoJDKHAa YYMUTBHIBATh OrpaHUYEHHblE (U3NYECKHE BO3MOXKHOCTHU
CTYJICHTOB.

4. YYEBHO-METOJWYECKOE OBECIIEUEHUE CAMOCTOSITEJIBHOM
PABOTBI OBYUYAIOIIUXCA

Y4eOHOo-MeTOoAMYEeCKOe W o0ecnmeyeHHe  JUCHMIUIMHBI  UIS  OPraHM3aluM
CAMOCTOSITEJIbHOM PadOThl CTYACHTOB (COIAEPKUT TIEpPEYEHb OCHOBHOW JIMTEPATYpBI,
JIOTIOTHUTEILHOU JIUTEpaTyphl, MporpaMMHoOro odecredenust 1 UHTepHeT-pecypebl).

B pacnopsokenun mnpenogaBatenieii M 00y4yaroIIMXCsl MMEETCSl OCHOBHOE HEOOXO0IMMOe
MaTepuaibHO-TEXHUYECKOe o0opynoBaHue, VHTepHET-pecypchl, JOCTYI K IOJTHOTEKCTOBBIM
ANIEKTPOHHBIM  0a3aM, KHIDKHBIA (QoHA OuOIMoTekn MOCKOBCKOTO TOCYIapCTBEHHOTO
I'YMaHUTapHO-3KOHOMUYECKOTI'0 YHUBEPCUTETA.




5. YYEBHO-METOJMYECKOE ¥ UHO®OPMALIMOHHOE OBECIIEYEHUS
YYEBHOM JUCLHUIITUHBI (MOIY.JIsT)

5.1. OcHoBHas JuTepaTypa:

1. Maremaruka : yue6. nocooue / FO.M. Jlauunos, JI.H. XKypoenko, I".A. HukoHoBa,
H.B. HukonoBa, C.H. HypueBa ; mox pen. JI.H. Xyp6enko, I'.A. HukonoBoii. — Mocksa :
NHO®PA-M, 2019. — 496 c. — (Briciee oOpa3zoBanue: bakanaBpuar). - TEKCT : 37€KTPOHHBIM.
- URL: https://new.znanium.com/catalog/product/989799.

2. [Munagye, B. C. Bricmas matemarnka : yueOHoe mocoOue ansi By3oB / B. C.
[MunagyeB. — 8-¢ u3a., mepepad. u gorn. — Mocksa : M3marensctBo FOpaiit, 2019. — 447 ¢. —
(bakamaBp u cnemumanmct). — ISBN 978-5-534-12319-7. — TekcT : SICKTPOHHBIA //

Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/447322 .

5.2. lonotHUTeILHAS JIUTEpATypa:

1. KynneimeBa, E. C. Maremarnka [DaeKTpoHHBIH pecypc] : Y4eOHHMK st
sxkoHomucToB / E. C. KynapimeBa. — 4-¢ uzn. — MockBa : M3naTenbcko-ToproBasi KOpropaus
«/lamkoB 1 K°», 2015. — 564 c. - ISBN 978-5-394-02261-6 - Tekcr : amekTponHsbIid. - URL:
https://znanium.com/catalog/product/512127 .

2. byepos, A. C. Beicmias wmaremaruka. 3aJadHuK : ydeOHOoe mocolOue s
akajgemuueckoro Oakamaspuara / SI. C. Byrpos, C. M. Hukonbckuii. — Mocksa : M31atenbcTBo
IOpaiit, 2019. — 192 ¢. — (bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-9916-7568-0. —
Tekcr : omextpoHsblii // OOpasoBarenbHas mardgopma HOpaiir [caiit]. — URL:
https://urait.ru/bcode/433433

5.3. [IporpaMmMHoOe obecnieyeHue:

1. CeTreBoll KOMIBIOTEPHBIH KJIACC, OCHAIICHHBIN COBPEMEHHON TEXHUKON

2. OducHblii porpaMMHbIii makeT (Harmpumep, Microsoft Office 2003 wnum Gornee
MO3HUX BEPCHIA).

3. Web-6paysep Mozilla Firefox wimu Google Chrome

4. OKpaH I IPOeKTOpa

5.5, DJIeKTpOHHBIE pecypchl:

1.www.osw.mit.edu/OcnWeb/Global/all-courses.htm (oGyuaroruii caiT).

2. Ortkpsriteii [T Scilab.

3. Haumonanbneiii oTkpbiTeiid Y HUBepeuteT «MHTYUWUT» www.intuit.ru

4. Ounuknonenust Kpyrocser. YHuBepcanbHas HaydHO-TIOMYJIsIpHAsk OHJIAKH-
SHIUKIIONE U, WWW.Krugosvet.ru

5. DnekTpoHHas 6ubnuoreka: https://urait.ru/
6. DnexTponHas oubmmoreka: https://znanium.com/

6. MATEPHAJIbHO-TEXHUYECKOE OBECINEYEHUE YUYEBHOM

JUCHUITVIMHBI (MOYJIA)
Neri/rt HaumenoBanue 060py0BaHHbBIX [lepeuenr 000OpyIOBaHUS U TEXHUYECKHX
y4eOHBIX KaOMHETOB, JIAb0paTopuit CpeACTB 00yUYEHHS
1 JleknmonHas ayautopus MynbTUMEAUNHHBIN TPOEKTOP, MHTEPAKTUBHAS
JIOCKa
2 KommbroTepHsIii kinacc Kommbrorepnsrii kinace (kommbroTepsl MXP
Pentium, monuTops! LG), npuHTEpHI,



https://new.znanium.com/catalog/product/989799
https://urait.ru/bcode/447322
https://znanium.com/catalog/product/512127
https://urait.ru/bcode/433433
http://www.osw.mit.edu/OcnWeb/Global/all-courses.htm
http://www.intuit.ru/
http://www.krugosvet.ru/
https://biblio-online.ru/
https://znanium.com/

MyJbTUMEANA TpoeKTop —1. TepMuHanbl K ceTn
Internet.




7. OLIEHKA KOMIIETEHIIU 11O U3YYAEMOM TUCIUILINHE

Ne Kpurepum ouenkn

«HEYI0BJIETBOPUTEIbHO» | «YAOBJICTBOPHUTEJIBbHO» «X0pOoLIOo» «OTJIHYHO»
3HATH

1 Crynent HE cnocoOeH | Ctynent  ycBomwsn  ocHOBHOE | CTyaeHT criocoOeH | CTyIeHT 3HaeT, MOHUMAET, BBIJICISET TJIaBHbIC
CaMOCTOSITEJIbHO ~ BBIJCJIATH | COJEpPIKAHUE MaTepuaga | CaMOCTOSITEIbHO BBIJICJIATh | IOJIOXKEHU B H3YYEHHOM  MaTepuaie MU
[JIABHBIE  TIOJIOXKEHUS B | AMCLMILIUHBL, HO HMEET | TJIaBHbIE I10JIOXKEHHUS B | CIOCOOEH  JaTh KpaTKyl0  XapaKTEPUCTHKY
U3Y4E€HHOM Mmarepuaie | mpoOIeMsl B YCBOEHHMHM | U3YyYEHHOM MaTepHale. OCHOBHBIM HJI€IM IPOpabOTaHHOIO MarepHasa
JUCLUIUINHBL. MaTepuaia. Nwmeet | 3HaeT OCHOBBI MaTEMATHKHU. JUCLUIIINHBI.

HECHCTEMAaTU3UPOBAHHBIE 3HAHMS 3HaeT  OCHOBBI  MAaTeMaTWKH,  (PU3MKH,
00 OCHOBax MaTeMaTHUKH. BBIUMCIUTEIBHOM. [loka3zbiBaeT  ryOoxoe
3HaHUE U NOHUMAaHHE 10 U3Y4aeMbIM TEMaM.
YMETbH

2 Crynent He ymeer pemarb | CryneHT ucnbiTeiBaeT | CTyneHT ymeer 1o ooOpasuy | CTyneHT yMeeT pemarb  CTaHAApTHBIE
CTaHJapTHbBIE 3aTpyHEHUs] B XOJ€ pELIeHUs | pelarb CTaHJapTHBIE | MPO(ECCHOHANbHbIE 33Jayll C HPUMEHEHHEM
npodeCCHOHATBbHBIE 33J]auu C | CTAHJAPTHBIX npodeccuoHanbHble 3aJjaud  C | €CTECTBEHHOHAYYHbIX 3HAHUH, METO/I0B
IIPUMEHEHHEM npoeCcCHOHANBHBIX ~ 3aJad € | IPUMEHEHHUEM aHAJIMTUYECKOW IeOMETpUH, JIMHEHHOM anreOpsl
€CTECTBEHHOHAYYHBIX IIPUMEHEHUEM €CTECTBEHHOHAYYHBIX  3HAHWM, | © MaTEMaTUYECKOI0 aHAJIn3a.
3HaHUM, METO/IOB | €CTECTBEHHOHAYYHbIX 3HaHUi, | METOZ0B aHAJIUTUYECKON
AQHAIUTUYECKOM T'€OMETpPHUH, | METOJOB AQHAIUTUYECKON | TeOMETPUH, JTUHEHMHON anreopbl
JMHENHON anreOpbl U | TeOMETPHUH, JIMHEHHOMN anreOphl U | 1 MaTEMAaTUYECKOTO aHaIM3a.
MaTeMaTHYeCKOro aHaJIn3a. MaTeMaTHUYeCKOT0 aHaJIN3a.

BJIAJIETH
3 Crynenr  He  Buageer | CryneHT Bnaaeer ocHOBHbIMM | CtyneHT BiaaeerT 3HaHUsAMHU | CryaeHt BJIa/IEET KOHIIENTYaJIbHO-

HaBBIKAMHU TEOPETHUYECKOTO U
MPAKTUYECKOTO TMPUMEHEHHUS
METOJIOB AHAJIMTUYECKOHN
T€OMETPHH, JMHEHOMN
anreOpel 1 MaTeMaTHYECKOTO
aHanM3a.

HaBbIKaMH TCOPECTUUCCKOTO n
MPAKTUYCCKOTI'O IMPUMCHCHU A
MCTOA0B aHAJIUTHYECKON

reOMETPHH, JTUHEHHON anreOpsl U
MaTEeMaTUYeCKOro aHalu3a.

BCCTO HM3YYCHHOI'O0 Marepuala,

BJIagccT HaBBIKaMH
TCOPECTUUCCKOTO n
MMPAKTUYCCKOTI'O IMPUMCHCHU A
MCETOA0B aHAJUTHYECKOI

TEOMETPHH, JIMHEWHON anredpsl
Y MaTEMAaTUYECKOr0 aHAIN3A.

NOHSATUWHBIM aNlapaToOM, HAay4YHBIM SI3BIKOM H
TEPMHUHOJIOTUEN npogeccu-oHaIbHON
JEeATEIbHOCTH.

CryneHT BiajieeT HaBbIKAMHU TEOPETHYECKOIO
U [PAKTUYECKOrO  INPUMEHEHHS  METOOB
AQHAIUTUYECKOW T'€OMETpPUH, JTUHEWHOM anredpsl
Y MaTEMaTUYECKOr0 aHaJIN3a.

KoMmeTteHIus 1iu ee 4acTb He
chopMupoBaHa

Komnerennus wim ee 4acTb
chopmupoBana Ha 6a30BOM YPOBHE

KommeTeHus uiau ee 4acth
chopMHUpOBaHA HA CPEITHEM YPOBHE

Komnerennus nim ee 9acth cpopMupoBana Ha
BBICOKOM YPOBHE




8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
I/IHTepaKTI/IBHbIe O6p330BaTeHBHBIe TCXHOJIOTUHU, UCTIOJIb3YCMBIC B aYAUTOPHBIX 3aHATHUAX
U CaMOCTOSITEIIBHOM paboTe 00yUyaromuxcsi — He MPEIYCMOTPEHbI YUeOHBIM IJIAHOM

9. OHEHOYHBIE CPEJACTBA JJIs1 TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTALIUH

9.1. Opranu3zanusi BXOJHOI0, TEKYIIEr0 U MPOMeKYTOYHOI0 KOHTPOJIs1 00y4eHust

o BxojHOe TecTpoBaHKEe — HE MPEIyCMOTPEHO.
o Texkymmii KOHTPOJb — OINPOC, pacUETHO-TpauuecKoe 3aJaHue, IOMAIIHSS
paboTa, KOHTPOJIbHAS padoTa.
. [TpomMexxyTouHast aTTecTanus — 3K3aMeH.
9.2. TemaTuka pedepaToB, NPOEKTOB, TBOPYECKHX 3aJaHWii, 3cce M T.I. — HE
IPEyCMOTPCHBI

9.3. KypcoBasi padora — HEe Ipe1yCMOTpeHa
9.4. Bonipocel K 3a4eTy — HE IPEyCMOTPEHBI

9.5. Bonpocsl Kk IK3aMeHYy

Bonpocs k 3k3ameny (1 cemectp)

1. Matpuiibl ¥ TUHEHHBIE onepaly HaJ HUMHU. CBolcTBa onepanuil.

2. Martpuiisl 1 yMHOKEHUE MaTpPHIL.

3. Omnpenenurenu BTOPOro U TpeTbero nopsaka. Mx cpoiicraa.

4, Onpenenurenu n-ro nopsiaka. CBOMCTBA oNpeaeTuTeNeH.

S. Teopema Jlamuiaca (0 3Ha4YEHHUHU OTIPENIEIIUTENS).

6. Cucrema nuHelHbIxX anredpandeckux ypaBHenuit (CJIAY). IIpasuno Kpamepa.

3. OOparHast MaTpHIa U €e CBOUCTBA.

4. MarpuuHnsle ypaBHEHUS.

5. PaccrositHue Mexry IByMs TOUKaAMH.

6. KoopauHaTel TOUKH Jemsieil 0Tpe30K B JAHHOM OTHOIICHHH A.

7. [IpssMoyToNbHAs cCHcTeMa KOOPJMHAT. Y paBHEHUE JIMHUH Ha TJIOCKOCTH.

8. [TonsipHBIE KOOPAWHATHI. Y paBHEHUE JTMHUU B TIOJSIPHBIX KOOPMHATAX.

9. CBs13b MEXy IPSIMOYTOJIBHON M TOJIIPHON CUCTEMOU KOOpAMHAT.

10.  ITapamerpuueckue ypaBHEHUS JTUHHH.

11.  VYpaBHeHHe NpAMOIi ¢ YIIIOBBIM KO3()HULIUEHTOM.

12. OOmee ypaBHeHue npsamoil. Teopema 00 ypaBHEHHH ONpPEEISIONIEM MPSAMYIO Ha
TUIOCKOCTH.

13.  OOmiee ypaBHEeHHE TPSAMOH. YpaBHEHHE NMPSAMON MapaIeNbHOW OCH abcIucce
(opauHarT).

14.  VYpaBHeHue NpsMoil B OTpe3Kax.

15.  Marpuynas 3anuch 1 MatpudHoe pemierne CJIAY.

16.  Meron I'aycca nist pemenust CJIAY.
17. Meron Xopnana-I'aycca nns pemenus CJIAY.



18.  Panr matpuisl. Ero cBoiicTsa.

19.  UccnemoBanume CJIAY. Teopema Kponekepa-Kamemmn (0 COBMECTHOCTH
CHUCTEMBI).

20.  AunroputM peuienus npousBonasHoi CJIAY.

21.  Cucrema nauHeHHBIX omHOpoaHBIX ypaBHeHHH (CJIOY). Teopema o HeHylIeBOM
pemienun CJIOY.

22. dynnamentanbHasa cucteMa pemenuii CJIOY. Ee cBoiicTia.

23. Bexkropsl. JIuneiinbie onepanuu Haja BekTropaMu. CBOWMCTBA TMHEMHBIX ONEpalinii.

24, IIpoekius BekTopa Ha och. CBOMCTBA MPOCKIIMMA.

25. Pa3znoxeHne BekTOpa 110 OpTaM KOOPAMHATHBIX Ocel. Monynb U HalpaBIsAIOIIKE
KOCHHYCBI BEKTOpA.

26.  Komnmneapnsle BeKTOphl. MX cBoiicTBa. KoopanHaTsl BEKTOpA.

27.  CkansipHOE MpOM3BEICHNE BEKTOPOB. Ero cBoiicTBa.

28. BekTopHoe npousBesieHre BEKTOPOB. Ero cBolcTBA.

29.  CwmemranHoe npou3sBenaeHue BekTopoB. Ero cBoiicTaa.

30.  IloHATue NMHENWHON 3aBUCMMOCTH U HE3aBUCUMOCTH BEKTOPOB.

31.  JluneliHas 3aBUCHMOCTb BEKTOPOB Ha MJIOCKOCTH.

32. JluneitHoe (BekTOpHOE) IPOCTpaHCTBO. [IpuMepbl IMHEHHBIX TPOCTPAHCTB.

33.  PasMepHOCTh U 0a3WC TUHEHHOTO IPOCTPAHCTBA.

34.  Tlepexon k HOBoMY Oaswmcy.

35. JIuneitnpie oneparopel. Teopema 0 MaTpuLE TMHEUHOTO ONIEPaTOpa.

36.  Csi3b MeX/1y MaTpULIAMH JIMHEWHOTO OlepaTropa B pa3HbIX Oazucax.

37.  VYpaBHeHHE NPSIMOIl ¢ yIIIOBBIM KO3 HULIIEHTOM.

38.  OOuiee ypaBHEHHE IPSIMOIA.

39.  VYpaBHeHHE NPSIMOIl B OTpe3Kax.

40.  YpaBHeHHe NPsAMOH MPOXOAIIEH Yepe3 JaHHYIO TOUKY B JaHHOM HallpaBJICHUH.

41.  VYrom Mexnay MNpsAMbIMH. YCJIOBUE MapajuIeIbHOCTH W MNEPIEHIUKYISIPHOCTU
NPSMBIX.

42.  B3amMHOe pacrioyioKeHHE JBYX MPSIMBIX Ha TUIOCKOCTH.

43. YpaBHEHHE NPSIMON B IOJIIPHBIX KOOpauHaTax. HopManeHOEe ypaBHEHHUE ITPAMON.
HopMmupyromumii MHOXKUTENS.

44.  PaccTosiHHE OT TOYKH JI0 MPSMOIA.

45.  YpaBHeHHE NPSAMOH MPOXOAIIEH Yepe3 Be pa3IUuHbIe TOUKH.

46.  YpaBHEHHE IUIOCKOCTH IPOXOJIIEH yepe3 JaHHYI0 TOYKY, MEPHEeHIUKYISPHO
JTAHHOMY BEKTOpY.

47.  OOuiee ypaBHEHHE MIIOCKOCTH.

48.  HenomHble ypaBHEHUS IIOCKOCTH.

49.  YpaBHEHHE IJIOCKOCTH B OTPE3Kax.

50.  PaccrosiHue OT TOYKH J0 MIIOCKOCTH.

51.  VYrom Mexny IUIOCKOCTSIMH. Y CJIOBHUS MEPIEHAMKYISIPHOCTH, MapajIeIbHOCTH U
COBIMAJIEHUS IJIOCKOCTEM.

52.  OO0ume ypaBHEHHs MPSIMOI B IPOCTPAHCTBE.

53. Kanonuveckue ypaBHEHHS IPSIMOM B IPOCTPAHCTRBE.

54.  Tlapamerpuyeckue ypaBHEHHUs MPSMOM B IPOCTPAHCTBE.



55. VYrom Mexay mnpsMbIMH B MPOCTPAHCTBE. YCIOBHUS MEPIEHIUKYISIPHOCTH,
NapajuieIbHOCTH U COBMA/ICHUSI MPSIMBIX.

56.  VYcnoBus mapayieTbHOCTH M MEPICHIUKYIISIPHOCTH MPSMOU U TUIOCKOCTH.
o7. YpaBHeHUE NPSIMOI TPOXOJALLEH Yepe3 IBE Pa3JInUHbIE JaHHBIE TOUKH.
58.  VYpaBHeHUE IIOCKOCTH MPOXOIAIICH Yepe3 TPU pa3IuIHbIC TaHHBIC TOUKH.

Bomnpocsl k 3x3ameny (2 cemecTp).

1. [Ipenen yucnoBoit mocneaoBaTeabHOCTU. CBOKWCTBA MPEIEIIOB.

2. Yucno e. Bropoii 3aMeuatesibHbIN Mpeaei.

3. [Ipenen GpyHKIMHU B TOUKE U B OECKOHEYHOCTH.

4. beckoneuHo mainble GyHKIIMU U UX CBOICTBA.

S. beckoneyno Oomnbiime BenwuuHBI. CBs3b OECKOHEUHO OONBIIMX M OECKOHEYHO
MaJbIX (PYHKLIUH.

6. OCHOBHBIE TEOPEMBI O TIpe/IeIiax.

7. IlepBbIil 3aMeyaTENbHBIN MIPEE.

8. CpaBHeHue 0€CKOHEYHO MabIX (PYHKIUH.

9. HenpepbiBHOCT pyHKIMHM. CBONCTBA HENPEPHIBHBIX (DYHKIIHIA.

10.  Knaccudukanus Touek pa3pbiBa GyHKINU.

11.  CaoiicTBO (yHKIUI HEPEPHIBHBIX HA CETMEHTE.

12. MexaHMYECKUI U TEOMETPUUYECKHI CMBICI TPOU3BOIHOM.

13.  TlousTtue npou3BoaHoi. CBOWCTBO quddepeHunpyeMon GyHKIHH.

14.  BsBox o0mmx npasui quddepeHnrpoBaHus (IPOU3BEICHUS, YaCTHOTO, CI0KHON
1 00paTHOM QyHKIUN).

15.  TlpousBoaHble 3eMeHTapHBIX QyHKIMHN. Tabauia Npon3BOAHbBIX.

16.  duddepenunan pynkuuu. ['eomerpudeckuit cMmpich nuddepennuana.

17.  JIuddepenuuman cnoxHOH (yHKIMH, €ro HWHBAapUAHTHOCTb. [IpumeHeHue
muddepeHmana s NpubIMKeHHBIX BerunciaeHui. [Ipumep.

18. IIpou3sBogHbIE BBICIIUX NOPAAKOB. PU3HMUECKUI CMBICI BTOPOX ITPOU3BOJHOM.

19.  JIuddepeHnmanbl BEICIINX TOPSIKOB.

20.  Tlapamerpuueckoe 3ajanue QYHKIUU U e TudHepeHIIMPOBAHUE.

21.  Teopema @epma o cBoiicTBe auddeperunpyembix GyHkimii. Ee reomerprueckuii
CMBICIL.

22.  Teopema Pomns o cBoiictBe nuddepeniupyemsix GpyHkuuii. Ee reomerpuueckuii
CMBICIL.

23. Teopema Jlarpamxka o cBoiictBe audpdepenuupyembix  ¢ynkuuid. Ee

TEOMETPUYECKUN CMBICIT.
24.  Teopema Komm o cBoiictBe muddepeHmpyeMbix GyHKiuil. Ee reomerpraeckuii

CMBICIL.

25. IlpaBuno Jlomuranst JUisi pPacKpBITHS HEONPEACICHHOCTH TP BBIYHCICHUU
IPEJICIIOB.

26.  Bospacranue u yobiBaHHE (DYHKIIHMH.

27. CpoiictBo mpousBogHoW ans  auddepenHmupyemMoiri U HeyObIBaromiei

(HeBo3pacTaromeil) pyHKIIUN B HHTEpBAJIE.
28. MakcumyM u MHHUMYM (QyHKOuu. HeoOxoaumoe ycioBuEe 3KCTpeMyMa.
JlocTatouHoe ycIoBHE SKCTpEMyMa.



29.
30.
31.
32.
33.
34.

WccnenoBanue GyHKIIUHA HA SKCTPEMYM C TIOMOIIBI0 BTOPOI MPOU3BOTHOM.
Haubosnbiee u HanMeHblee 3HaYeHUS (PYHKIIMU Ha OTPE3KE.

BrimykiocTs 1 BOrHYTOCTb Tpaduka GyHKiun. Touku neperuda.

[TepBooOpazHas 1 HeonpeIeNeHHbIH HHTErpall (YHKIMH, KX CBOHCTBA.

Tabnuiia HHTErpasoB OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

OnpezneneHue ONpeAeIeHHOTO MHTErpana (yHKIUH U €ro OCHOBHbBIE CBOWCTBA

(aIAUTUBHOCTH MO HMHTErpUpyeMoi (PYHKUMU U MO OTPE3Ky MHTErpUpPOBAHUS, JIMHEHHOCTD, O
CpeIHEM 3HAUCHUN).

35.
36.
37.
38.
39.
40.
41.
42,
43.

®opmyna Herorona-JleiOnuia.

3aMeHa IEPEMEHHOI B HEOIIPEJIETIEHHOM U B OIIPE/IEIICHHOM MHTErpajiax.
dopMyna UHTETPUPOBAHUS 10 YACTSAM.

WHTerpupoBanie panroHaIbHBIX ()YHKIIHH.

WHTerpupoBanue MpOCTEUIINX HPPALNOHATBHBIX (YHKIIUH.

WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKLIUH.

OcCHOBHBIE METO/BI BEIYHUCIICHHSI OIIPEIETIEHHOIO HHTETpala.

HecobcTBeHHBIE HHTErPAIBI.

[TpunoxeHus OmpeeNeHHOrO MHTErpaja: BbIUMCIEHHE IuIoIaaeld obnacTel,

JUTUH KPUBBIX U 00BEMOB TEIL.

Bomnpocsl k 3k3ameny (3 cemectp).

©CoNo b~ WD E

-
©

11.

Psn reomerpuueckoi nporpeccumn.

Heo6xonuMelii Mpu3HaK CXOUMOCTH YUCIIOBOTO psfa.
I'apMoHMyeckuii psn.

IIpu3Haku cpaBHEHUs CXOAUMOCTU 3HAKOIIOCTOSHHBIX PSAJIOB.

[Tpusnak lanambepa cXOAMMOCTH 3HAKOIIOCTOSTHHBIX PSJIOB.
Panukanbhbiii mpu3Hak Komm cXoaumMocTH 3HaKOMOCTOSIHHBIX PSIIOB.
NuTterpanbhbiii npu3Hak Koy cXoauMOCTH 3HAKOMOCTOSIHHBIX PSIIOB.
O0600111eHHBIN TAPMOHUYECKUN PSI]L.

3unakouepenyomuecs psabl. [Ipuznak Jleioauna.
OOt 1oCTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHBIX PS/I0B.
AOGcConoTHas M yCJIOBHAas CXOAMMOCTh YHCIOBBIX psaoB. CBoiicTBa abCOIIOTHO

CXOAMUXCA PAOB.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

OyHKIHUOHATIBHBIE PsiJibl. CXOIUMOCTh CTENIEHHBIX PSAOB.

Teopema H. AGens. IaTepBat u paanyc CXOAMMOCTH CTEIIEHHOTO Psija.
Psanaw1 Teitnopa u MaknopeHa.

Paznoxenne HEeKOTOPHIX dIeMeHTapHbIX GyHKIHH B psin Teinopa (Makmopena).
[Tpubmx€HHOE BEIYHCIICHUE 3HAYCHUH (PYHKITUH.

[TpubmmkE€HHOE BBIYUCIEHUE ONPEICIEHHBIX HHTETPAJIOB.

OYHKIHUUA HECKOJIBKUX MEPEMEHHBIX.

[Tpenen u HEMPEePHIBHOCTH (HYHKITUH.

YacTHble MPOU3BOIHBIE U TIOMHBIN AU(depeHIna.

YacTHbIE TPOU3BOIHBIE.

Huddepennmanbl BEICIIUX TOPSIKOB.

DKCTpeMyMbl (DYHKIHI IBYX TIEPEMECHHBIX.



IIpuMep KOHTPOJILHBIX 3aJaHU
3ananusa:

1. Haiigure matpuity S=(2A+C)*M, eciu

5 2 -1 2 -3 1 0-1
A=13 0 4% Cc=|3 2 0[M=|3-2
32 102 1 16
2 -2 5 1
3 0 2 1
2. Bpruuciuth onpenenuTenb ) s
4 2 1 -2

3. Pemmts maTpuunoe ypaBHeHHe AX=B

2 5 3 14 7 13
41 3|X=[-4 -5 3
2 1 -3 8 1 -3

4. PemmTb cUCTEMY JIMHEHHBIX adreOpanuecKuX ypaBHEHHN:
a) meronom Kpamepa; 6) metonom ["aycca

2x-3y+z=-11
4x-2y+3z=-14
6x—y-5z=23

5. Haiitu ob11ee 1 0JHO YaCTHOE PEIIEHUE CHCTEMBI:
X+3y-2z=4
2x—-4y+5z2=7
4x+2y+2=15

6. Hanbl koopauHaThl BepmuH TeTparapa ABCD. Haiitu:

a) ruroniaab ocHoBanus ABC

0) ypaBHeHHE BBICOTHI TeTpadapa DK

B) YpaBHEHHE MpsIMOH, mpoxoasueil yepe3 Touky C napamiensHo Beicote DK

r) pacctosiaue ot Touku C o rpann ABD

1) ypaBHEHHE TUIOCKOCTH, ITpoxoasiei yepe3 Touku B u C neprnenaukynspHo miockoctu ABC
e) nnuHy pebpa BD

x) 00beM TeTpasipa ABCD

3) BEeIMUMHY TJI0CKOTO yria rnpu BepmuHe C miockoctn BCD

W) BeJIMYUHY yria mexay pedpom CD u minockoctsio ocHoBanust ABC

A(1,1,1); B(2,2,2); C(2,3,4); D(2,4,7)
Bapuanr 1

10. HaiiTu mpon3BoaHbIE (PYHKITHIA:
a) x°-Inx



6) X=L1e
X+1

B) arctg~/x —/x
r) (3% —cos? 2x)
n) xsiny—ycosx=0
y =2sint
(S
X =3cost

2. IToctpouts rpaduk GyHKIUN
X

4+ x?

y:

Hatitu HCOIIPCACIICHHBIC HHTCTPAJIbI.

x°dx
1 e
2 J.x +x+1

3. sz cos 3xdx

4 J(e +1)e

5. J'cos“ X -sin® xdx

Bapuanrt 1

9.6. KOHTPO./Ib 0CBOEHUSI KOMIIETEHIM

Bua koHTpOIs KonTposaupyembie TeMbl KomneTreHIu, KOMIIOHEHTHI
(pa3aeJinl) KOTOPBIX KOHTPOJHPYIOTCH

Yemmuwiii onpoc 1,2,3,4,5,6,7,8,9,10,11,12,13 OIIK-1

Tecmuposanue 1,2,3,8,9,12,13 OIIK-1




JUCT PETUCTPAIIMM U3MEHEHUI

n/a

Howmep u nara nmporokona
3acefanus Kapeapsl

[IepeueHb N3MEHEHHBIX
[TynkToB

IToamuce
3aBeJyIOIIEeTO
kadenpoit




