MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHUS
POCCUMCKOM ®EJIEPALINU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIBHOE
YUYPEKJIEHUE BBICIHIEI'O OBPA3OBAHUS
«MHT'YHICKUMA TOCYJJAPCTBEHHBIIA YHUBEPCUTET»

®UKUKO-MATEMATUYECKUN ®AKYJbTET

YTBEPXIAKO
[IpopekTop mo ydeOHO# pabdote m KO
C.A.JIpsaHOBa
« 29 » 06 20 23 .

PABOYAS ITPOI'PAMMA JUCHUIIJIMHBI (MO Y JIA)

b1.B.07. BrIcnias MaTeMaTHKa

AkaneMuieckoro OakajaBpuara
38.03.04 I'ocynapcTBeHHOEe U MYHUIIUIIAJIbHOE YIIPABJIEHHE

pO(UIbL MOATOTOBKU
TocynapcTBeHHAss MyHUIIMNIATBHAS CIIYXKOAQ

Kpanudukaius BbITyCKHHUKA
OaxamaBp

dopma o0yyeHus: ouHast

Marac, 2023r



1. Ileau ocBOEHHUS THCIUIIINHBI

HCJIHMI/I OCBOCHU AUCHUITIIMHBI «BrpIcmas MaTeMaTHKay SBISIOTCS:
- Pa3BUTUC JIOTMYCCKOI'O MBIIIIJICHUA, MaTeMaTH4YeCKOM KYJBbTYPBbI;

- hopmupoBaHUE HEOOXOAUMOTO YPOBHS MATEMAaTUIECCKOM MOATOTOBKH

JU1sl TOHMMAaHUS OCIIEYOUIUX TUCUUTLINH;

- (hopmupoBaHUE MOHATHI 00 dJIEMEHTaX MAaTEMAaTHYECKOTO aIapaTa, HeoOX0UMOT0 IS
pELICHUS] TEOPETUYECKUX U IPAKTUYECKUX 33]1a4;

- (1)OpMI/IpOBaHI/Ie IMOHSATHH O MCTOJAX MATCMATHYCCKOI'O UCCIICAO0BAHMA IIPUKIIAIHBIX BOIIPOCOB.

VYueOHbIi KYPC BKIIFOHACT TCOPECTUICCKOC 000CHOBaHHE HAayYHBIX OCHOB Hauboee YHHUBCPCAJIbHBIX
MoAXO0J0B K PCIICHHUIO 3aaa4 MMOBEIIICHHOM TPYAHOCTH C YYCTOM IIKOJIBHOI'O KypCa MaTCMATHUKH,
MMPAKTUYCCKOC UCIIOJIB30BAHUC MMOJIYUCHHBIX 3HAHUU AJI pCHICHU YKa3aHHBIX 3a1a4. HpI/I
HN3Y4YCHUU I[aHHOﬁ JAUCHUIIIIMHEBI ITPOBOAATCA NPAKTUYCCKUEC 3aHATHA, HAIIPABJICHHBIC HA
IMOBBIIIICHUEC YPOBHS MaTeMaTH4YECKOU IMOATOTOBKH CTYACHTOB.

OCHOBHBIE 3aJavuM JUCHUIIIIMHBI COCTOAT B CIICAYIOIIEM:

- PaCKpPbITh OCHOBHBIC ITOHATHUA HIKOJBbHOI'O KypCa MAaTECMATHUKU C TOUKHU 3PCHUA
3aJI0KCHHBIX B HUX (I)YH,Z[aMeHTaJIBHBIX MAaTEMATUYCCKHUX Hﬂeﬁ.

- CTYACHT JOJI’KCH OBJIAACTH BaKHEHUIITMU MCTOAaMH MATCMATHKHU, YMETh IPUMCHATH UX
AJI J0Ka3aTCJIbCTBA TCOPEM U PCUICHUA 3a1a4.

- IO3HAKOMHUTH C COBPEMCHHBIMU HAITPABJIICHUAMUA PA3BUTHUA MATEMATUKN U UX
MMPUITOKCHUSAMU.

2. Mecto mucuumiannbl B cTpykrype OITOII 6akanaBpuarta
JlMcuuIuinHa OTHOCUTCS K BapuaTuBHOU yacTu bioka 1 «/lucummiaunsl (Moxynn)», sSBIsETCS
00s3aTeNbHOM.

Taoauua 2.1.

CBs3b AUCHUIIIMHBI «MaTteMaTHKa» ¢ NpEAIICCTBYOINUMU JTUCHUINITTHHAMHA U CPOKHA UX U3YUCHUSA

Kon JvcuMIuInHbL, NPeIEeCTBYIONINE TUCITUTIIINHE Cemectp
JUCITATUINHEI

Mzyuenne auciuiuimHbl «MateMaTtukay 0azupyercs
Ha 3HAHUAX CTYJEHTaMHU NpeAMETOB 00I11e00pa3oBaTeIbHON
IIKOJIBI.

Tao6auua 2.2.
Cps13b IUCHHUILIHHBI «VaTeMaTHKAa» ¢ MOCJAeAyIOMUMH JUCHUIIMHAMEA H CPOKH MX H3YYeHUs



Kon JIMCUUIIIINHEIL, CIEAYIOINE 3a TUCIUILUIMHON Cemectp
JCLUTITMHBI «MaTEMaTUKa»
b1.B.JIB.12.01 |Jloruka 6
Tab6amuna 2.3.

Ces3b JUCHHUILIMHBI « MaTeMaTHKa» €O CMeKHbIMH AN CUUIIMHAMHU

Kon JIMCUUTUIMHBL, CMEXHBIE C TUCLMILTMHON Cemectp
JWCLIATUIVHBI «MaTeMaTHKa »
b1.B.04 WNudopmaruka 2

3. Pe3yabTaThl 0CBOEHHS TUCHUTLIAHBI
[Ipouecc wW3ydyeHHs] AMCUUIUIMHBI HAIpaBleH Ha (OPMUPOBAHUE SJIEMEHTOB CJEAYIOUINX
komrieteHiuit B coorBercTBuM ¢ GI'OC BO 1o nanHOMy HampaBiIeHHIO:

€ MBIIIIJICHUC

cuHTe3 uHpopManuu,
MPUMEHSITh CHCTEMHBIH
MOAXOA Uil peleHus
IMOCTABJICHHEIX 3a7a4

PE3YIbTAaThl aHAJIN3a
MOCTaBJICHHOM 3aJa4u

Karteropusi | Kong u HammMeHnoBanue Kon u nanmenoBanue Kox v HaumenoBanue
YHHUBepcaJb YHHBEPCAJbHBIX HHIUKATOPA J0CTHKEHUI pe3yJibTaTta 00y4eHus

HBIX KOMITEeTeHIH I YHHMBEPCAJbHBIX
KOMIIETEHI] KOMITETeHI[H i

uii

Cuctemnoe |YK-1. Crnoco6en | YK-1.1-1. OcymiecTBisieT YK-1.1-1.3-1. 3naer
2t OCYLICCTBIIATE IOHUCK, | [[oMCK HEOOXOIUMOI OCHOBHBIE METOEI
KPUTUYECKO |KPUTHUYECKUIN aHaIU3 U MH(OPMALIHH, OTHPAsCh Ha

KPUTHYCCKOI'O aHajin3a U
OCHOBBI CUCTCMHOI'O ITOAX0/Ja
KakK 06meHaquor0 METOJa

VK-1.1-1.V-1. Ymeer
aHAJIM3UPOBATh 3314y,
WCIIOJIb3Y5l OCHOBBI
KPUTUYECKOTO aHainu3a U
CHCTEMHOTO IOJX0J1a

VK-1.U-1.Y-2. Ymeer
OCYIIECTBISITH IOUCK
HEOOXOIUMOM JIJIsl PEIICHHS
MMOCTaBICHHOM 3a7a9H
nH(OPMAIIAN, KPUTHIECKU
OIICHMBAs HAJIEKHOCTh
Pa3IMYHBIX UCTOYHUKOB
uHpopMauu




VYK-1.1-2. Pa3pabarsiBaer
BapUaHTHI PEIICHHS
poOJIEMHOM CUTYyaIMK Ha
OCHOBE KPUTHYECKOTO
aHaJIM3a JOCTYITHBIX
MCTOYHHUKOB MH(POPMALIUU

VYK-1.1-2.3-1. 3naer
KPUTEPUU COTIOCTABICHUS
pa3IMYHbIX BapHAHTOB
pellIeHus TOCTaBIEHHOM
3a/1auu

VK-1.1-2.Y-1. Ymeer
OCYIIECTBIISITh KPUTUICCKUN
aHaJIN3 COOpaHHOM
uHpopMaUU Ha
COOTBETCTBHE €€ YCIOBUAM H
KPUTEPHUSIM PEIICHUS
[MOCTaBJICHHOM 3a/1a4u

VK-1.1-2.Y-2. Ymeer
OTINYaTh (HaKThl OT MHCHHIA,
UHTEPIpPETAIUN 1 OIICHOK
NIPU aHAJTU3€e COOpaHHOMN
uHpopmauu

VYK-1.1U-2.Y-3. Ymeer
COINOCTAaBIIATh U OLIEHUBATH
pa3nyHbIE BAPUAHTHI
peLIeHHs TOCTABJICHHOMN
3a71a4M, ONPEIEIss UX
JIOCTOMHCTBA U HEJOCTATKHU

VYK-1.1-3. Boibupaer
ONTUMAJIbHBIA BAPUAHT
peuieHus 3a1a4u,
apryMeHTHUpYs CBOH BbIOOp

VK-1.1-3.3-1. 3naer
[IPUHLIUIIBI, KPUTEPUH,
MIpaBUJIa TOCTPOCHUS
CYXKICHHS U OIICHOK

YK-1.1-3.Y-1. Ymeer
¢dbopMupoBaTh COOCTBEHHBIE
CYXKICHHSI U OIICHKH,
IPaMOTHO U JIOTUYHO
apryMEHTUPYS CBOIO TOUKY
3peHust

VK-1.1-3.Y-2. Ymeer
MIPUMEHSITh TEOPETUIECKIE
3HAHUA B peHIeHI/II/I
HpaKTquCKHX 3aga4

Pa3zpaboTtka
u
pea3ars
MIPOEKTOB

VK-2. CrocobeHn
OTIPENIeNIATh KPYT 3a]a4
B paMKax
[TOCTaBJICHHON LIETU H
BBIOMPATh

OIITUMAJILHEIE CIIOCOOBI

VK-2.1-1. Crnocoben
oTpeeNsaTh 0a30BbIe
HpI/IHHI/IHBI IIOCTAaHOBKMH 3a1a4
1 BBIPAOOTKH perieHui

VK-2.11-1.3-1. 3gaer
OCHOBHBIC ITPUHITUITHI U
KOHIIEIINY B 00J1aCTH
IeJIeTIOIaraHus ¥ IIPUHATHS
peLeHui




nux peHIGHHH, HUCXoad
u3 JNEUCTBYIOIIUX
IIPaBOBBIX HOpM,

HUMEIOIUXCA PECYPCOB
U OTpaHUYECHUN

VK-2.1-1.3-2. 3HaeT MeTOabI
TCHEPUPOBAHUS ATbTCPHATHR
peIIeHUH U PUBEICHUS HX K
COIOCTABUMOMY BUY JJIs
BBIOOPA ONTHUMAIEHOTO
pelieHus

YK-2.1-1.3-3. 3naer
MPUPOAY TaHHBIX,
HEOOXOUMBIX JIJISl PEIICHHS
IMOCTaBJICHHBIX 3a7a4

VYK-2.1-1.Y-1. Ymeer
CHCTEMHO aHAJIU3UPOBAThH
IIOCTaBJICHHBIC LICJIN,
(dbopMyIHpOBaTh 3a/1a4U U
npejyiaratb 000CHOBaHHBIC
peLeHuHsI

VK-2.1-1.V-2. Ymeer
KPUTHYECKH OLICHUBATh
HH(pOPMAIIHIO O TPEAMETHOM
00JIaCTH IPUHATHUS PEIICHUMA

YK-2.1-1.Y-3. Ymeer
UCIOJIb30BaTh
WHCTPYMEHTAIILHBIC CPEJICTBA
JUTs pa3paOOTKU U IPUHSATHUS
peleHuit

VYK-2.11-2. Boibupaer
ONTUMAaJIbHbIE CIIOCOOBI
pelieHus 3a/1a4, UCX0s U3
JENCTBYIOIUX NTPAaBOBBIX
HOPM, UMEIOLINXCS PECYPCOB
U OTpaHUYECHUN

VK-2.1-2.3-1. 3naer
OCHOBHBIC METObI
IIPUHATHUS PELICHUH, B TOM
YHclie B YCJIOBHSIX PUCKa U
HEOoMpeAeNeHHOCTH

VK-2.1-2.3-2. 3HaeT BUIBI U
HCTOYHHKU BO3HUKHOBEHHUS
PHUCKOB MPUHSATHS PEILICHUH,
METO/bl YIIPABJICHUS UMU

VK-2.1-2.3-3. 3naer
OCHOBHBIE HOPMaTHUBHO-
IIPABOBBIE IOKYMEHTHI,
perilaMeHTHPYIOIIME TPOLECC
MIPUHSATHUS PELICHUN B
KOHKPETHOW ITPEIMETHOU
obusactu




VK-2.1-2.V-1. Ymeer
IIPOBOJIUTH MHOTO()AKTOPHBIN
aHaJIN3 DJICMEHTOB
IIpeIMETHON 001acTH ISl
BBISIBJICHHSI OTPAaHUYCHUN IIPH
IIPUHATUN PEILIECHUN

VK-2.1-2.Y-2. Ymeer
pa3pabaTrbiBaTh U OI[CHUBATH
aJIbTEPHATHBHBIC PCIICHHS C
YYETOM PUCKOB

VK-2.11-2.V-3. Ymeer
BBIOMPATH ONTHUMAJIbHBIE
pEeIIeHUs UCXOAs U3
JIEHCTBYIOIIMX IIPaBOBBIX
HOPM, UMEIOIINXCS PECYPCOB
Y OTpaHUYEHUN

4. CTpyKTYypa H cojiep:KaHue TUCHUIIIUHDBI (MOIYJIs1)
4.1. CTpyKTypa JTUCHUNIHHBI (MOXYJIA)
OO61mas TpyJ0eMKOCTh AUCHHUTIIMHBI COCTaBIsAEeT 6 3a4eTHBIX eqUHUIIBL, 216 4.

Ne Bunsi yueoHoii padoThl, BKJI04Yass | DopMbl TeKylero KOHTPOJIs
n/n CaMOCTOSITEJILHYI0 PaGOTy CTY/IEHTOB| yCIIeBaeMOCTH (1o Hedensam
U TPYA0eMKOCTh (B 4acax) cemecmpa)
KonrakTHas CamocrosiTenn-|  POPMA NPOMEKYTOUHOTH
paGora nas paGora arrectauuu (no cemecmpam)
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MaTpuubl U ONpeeTuTeNH 7
1 |Matpuibl u JeHCTBUS HAJl HUMU. 1 3 2 1 3 4
JluHeliHble oniepay Hajl
MaTpuLaMd. Y MHOKEHHE MaTpPHIL.
TpaHCIOHUPOBAHUE MATPHILI.
2 |OmpenenuTeny U UX CBOMCTBA. 1 3 2 1 3 4
Teopema 06 onpexenurene
MPOU3BEACHUA MATPUIIL.




OO6partHas MaTpHIIA.
OpToroHaJbHBIC U YHUTapHBIE
MAaTpULIbI, ©X CBOWCTBA.

CucreMbl JTHHEHHBIX
aqredpan4yecKux ypaBHeHUH

OnpeneneHne CHCTEMBI JIMHEHHBIX
anreOpanvdecKuX ypaBHEHHH.
CucTeMbl ¢ KBaZpaTHOM
HEBBIPOXKIEHHOM MaTpULIEH.

®dopmynel Kpamepa

CucreMmsl o0miero suaa. Meron,
laycca uccneaoBaHus U pelieHus
CHICTEM.

AHAJTHTHYECKAN reoMeTpus Ha
MJIOCKOCTH

[psimas Ha mockocTu. Paznuunele
TUIIBl YpaBHEHUM MPSIMON Ha
IUIOCKOCTH

B3auMHOE pacnonoxeHue MpsiMbIxX
Ha IJIOCKOCTU. PaccTosHue OT TOuku
10 TIPSIMOiA.

KpuBsle BTOpOro nopsaka.
KanoHnveckue ypaBHEHUS U
CBOMCTBA 3JUTHIICA, TUIIEPOOITHI,
rmapaboJIbI

MareMaTHUYecKHii aHAJIH3

10

OyHKIUU

11

IIpenen. HenpepblBHOCTH
byHKIHI

12

IIpownsBoaHas

13

[TpunoskeHne Npon3BOIHON

14

(DYHKIII/II/I HECKOJBbKHX
MEPCMCHHBIX

15

Tema 6. @yHKINHT
HECKOJBKHUX MTEPEMEHHBIX B
3a7avax Ha ONTUMHU3AIHAIO

16

Tema 7. HeonpeneneHnuslit
UHTErpa

17

Tema 8. OnpeneneHHbIl
HUHTETpa

18

Tema 9. IIpunoxenus
OIpEIeNIEHHOr0 UHTErpana




19 | Tema 10. Yucnossie psibl 2 |7 |4 |3 -7 |- |4 |13 |- -2 -
20 | Tema 11. Crenennbie psinpt | 2 |6 |3 |3 -7 |- 14 |3 |- 3| - -
21 | Tema 12. OOBIKHOBEHHBIC 2 16 3 8 -8 4 |4 -2 -
muddepeHIanbHbIC
YpaBHEHUS
Kypcosas paboma (npoexm)
Ilooeomosxa k ax3ameny 27
OO01mas TpyI0eMKOCTh, B Yacax 166/ 70 | 96 23 12 | 26 | IIp
oM
®opma
3auer
3ader ¢ oLeHKOoMI
DK3aMeH *

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

Pasznes, TeMa TUCHMILIHHBI

Coaep:xkaHue NnporpamMmbl Y4eOHOH THCHHMILIMHBI

Martpuusl u
onpeaeJuTe

Martpuupl 1 aeiicTBusa Haa HUMHU. JIMHEHbIE onepaly HaJl
MaTpuliaMu. Y MHOKEHUE MaTpull. TpaHCIIOHUPOBAHUE MATPHII.
Onpenenutrenu U ux cBoiictBa. Teopema 00 ompenenutene
npousBenenus matpuil. O0parHas matpuiia. OpToroHaIbHBIE U
YHUTapHbIE MAaTpUlIbl, UX cBOWcTBa. Panr matpuusl. Teopema o
06a3ucHOM MUHOpPE. MeToIbl BEIYMCIICHUS paHTa MATPHIIBL.

CucreMbl JUHEHHBIX

aJredpanyecKnx ypaBHeHM il

OmnpeneneHue  cUCTEMBbl  JIMHEMHBIX  anreOpandyeckux
ypaBHeHHH. CucTeMbl €  KBaJpaTHOW  HEBBIPOXKJIECHHOU
matpuiei. @opmynsl Kpamepa. Cucremsl obuiero Buga. Meron
["aycca uccnenoBanus u peueHust cucreM. basuc u pazmepHocTh
IIPOCTPAHCTBA PEIIEHWH OJHOPOJHOM CHCTEMBI JIMHEWHBIX
ypaBHeHui. OOmiee pemeHHe  HEOJHOPOTHOM  CHCTEMBI
JMHEWHBIX adredpanyecKux ypaBHEHUH.

AHaJIuTHYECKASA
reoMeTpus Ha MJIOCKOCTH

[Ipsmags ©Ha mIockocTu. Pa3nuuHble TUNBI ypaBHEHUH
IpsIMOM Ha IUIOCKOCTH. B3anMHOE pacnosoeHue MpsMbIX Ha
m1ockocTH. PaccrossHue ot Toukm a0 npsmoil. Kpussle BToporo
nopsiaka. KaHoHMuYeckMe ypaBHEHHMS M CBOMCTBA DJUIMIICA,
runep6onel, mnapabonsl. [lapamerpuueckue ypaBHEHHS S3THUX
KpuBBIX. OnTHYecKHe  CBOWCTBA  3JUIMICA,  TUIEPOOJIH,
napabosnbl. [IpuBegeHne K KaHOHMYECKOMY BHIY OOILEro
YpPaBHEHHs KPHUBOW BTOpOro mnopsjaka. VIHBapuaHTBI KpPUBBIX
BTOPOTO MOPSIKA.

DOYyHKIUH

Oyukiuu [oustue o MHOXKECTBaX. JleCTBUTEIbHBIC YHCTIA U
YHUCJIOBBIC MHO>KECTBA. AGCOHIOTHaH BCJIMYMHA




JEUCTBUTENBHOrO yncia. [locTosiHHbIE U TEpEMEHHBIE
BeIM4UHBI. DYHKIUU U CIIOCOOBI UX 3aaanusd. O6nacTh
onpexaeneHus: GyHKIMU. YeTHbIe, HEYETHBIC, MOHOTOHHBIE 1
orpannueHHble GpyHKuuu. Crnoxnasa @ynkuus. [lonsrue
aneMeHTapHO! (QyHKIUU. OCHOBHBIC AJIEMEHTapHbBIC (QYHKITUU
u ux rpaduxu. HesBuple pynkuun. [Ipumenenne GpyHkiuii B
sKoHOMHKE. HTepnoarpoBanue GyHKIUH.

IIpenen. HenpepbIBHOCTH
GyHxumi

[Ipenen mepeMeHHOW BENUYHHBI. beckoHeWHO OoJbIIas
nepeMeHHas BenuuuHa. Ilpegen ¢ynkuun. @yHkuwms,
crpemsmascss K O0eckoHeyHOCTH. OrpaHMYeHHbIE (YHKIIHH.
beckoHeuyHO Manble M HMX OCHOBHbIE cBoiicTBa. OCHOBHBIE
TEOpeMBl O Ipejaenax. 3aMedaTesbHble Ipeneibl. 3ajada o
HEeNpEepbIBHOM HAYMUCJIEHUU MpOLEeHTOB. HemnpepbslBHOCTH
¢ynkuuid. CBoiicTBa HempepbIBHBIX (yHKIM. CpaBHeHHE
0OECKOHEUHO MaJIbIX

IIpousBoaHas

3amaun, OPUBOASAIIME K  IOHATUIO  NPOU3BOAHOM.
OmnpeneneHue  NPOU3BOJHOM. 3aBUCUMOCTh  MEXIY
HEeNpPEephIBHOCTRI0 H  auddepeHnnpyeMocTbio  (pyHKIHA.
Cxema BbluuClIeHUs] Npou3BoJHOM. (OCHOBHbBIE IpaBHIIA
middepenmmpoBanusi. [IponsBogHas CIOXHOM M 00paTHOM
¢yukuuid.  Ilpou3BOgHBIE  OCHOBHBIX  3JIEMEHTapHBIX
¢bynkuuit. [Tonsarue muddepennunana pynkuuu. [Ipumenenne
muddepennmana B npuOIMKEeHHbIX BeluMcaeHusX. [lonstue o
middepeHnranax BBICHIMX MOPSAKOB. DKOHOMHUYECKHIA
CMBICJI IPOM3BOIHOMN. M crionb30BaHe MOHATUS TIPOU3BOJHOM
B OKOHOMHKE. 3ajada O paclpeieleHUHd HajIoroBOro
OpeMeHu.

IIpunoxenune npou3BOAHOM

OcHoOBHBIE TeopeMbl AUPPepeHINaTbHOIO HCUUCIEHHUS.
[IpaBuno  Jlomutans.  IIpumeHeHne  NpPOM3BOAHBIX K
UCCIIEIOBAaHUIO  (YHKUUMH UM TOCTPOEHHUIO  TpadHKOB.
JloctaTouHOE YyClIOBHE BKCTpeMyMa. ACHUMIOTOTHI Tpaduka
¢bynkiuu.  OOmas cxema wucciaenoBaHuss (QyHKIMU U
nocrpoenust ee rpaduxa. Ilpocreilmias Monenb pbIHKA:
(YHKIIMU cripoca U MPeUI0OKEHHUSI.

DYHKIHUN HECKOJBKHX
nepeMeHHbIX

[TonsiTve o0 (QyHKUMAX  HECKOJBKMX  IEPEMEHHBIX.
OkpecTHOCThp TOYKHM. BHYTpeHHME M TpaHUYHBIE TOYKHU
MHOKecTBa.  OTKphITbIE M 3aMKHYTblE  MHOXECTBA.
W3onnpoBanHbIe U NIpeAeabHbBIE TOUKH MHOXKeCTBa. [Ipenen n
HENpPephIBHOCTh  (DYHKUMU  HECKOJIbKMX  MEPEMEHHBIX.
IloBepxHocTn (IMHUM) YpPOBHS (YHKIUU HECKOJIBKUX
IIEPEMEHHBIX. YacTHele IIPOU3BOJHBIE, ITOJTHBIN
mipdepennman. Heobxoaumoe U J0CTaTOYHOE YCIOBHUS
muddepenuupyemoctd  pynkuuu. IlpomsBoanas cioxHOU
(GYHKIMH.

DYHKIUMN HECKOJIbKHX
IMepeMEeHHBIX B 32/1a4aX HA
ONTUMU3ALMIO

OKCTpeMyM (YHKIMM HECKOJIBbKUX IMEepEeMEHHbIX. MeTon
HaVMEHBIINX KBAJpPATOB B 33Jla4yaX PErpeCCUOHHOIO aHAJIN3a.
[TocTtpoenne nuHENHOro ypaBHeHUs perpeccuu. OneHka
kodpdunuenToB  perpeccu.  llomsTHe 0  mapHOM
K03 dULIMEeHTE KOPPEISLUU U €T0 OLIEHKA.

HeonpeaejieHHBbI HHTErpaJ

OHATHE TepBooOpa3HOi. CBOHCTBA HEONpPEIEIEHHOTO
uHTerpasia.  TabiMma  HEONPEACIICHHBIX  MHTETPAsoB.
CriocoObl  MHTErpUPOBAHMA: 3aMEHAa  IEPEMEHHOH B
HEOMpEeIEHHOM HHTErpajie; MHTETPUPOBAHUE MO YacTsM;




MHTETPUPOBAHUE PAIIMOHAIBHBIX (YHKLIUH; HHTEIPUPOBAHHE
HEKOTOPBIX KJIACCOB HMPPAMOHANBHBIX M TPAHCLEHICHTHBIX
GYHKIMHA.

OnpenejieHHbIA HHTETPAJI [TonsiTie 00 OmNMpeneIeHHOM HWHTErpaje W €ro CBOMCTBA.
Teopema 0 cpegHeM orpeaeneHHoro uarerpania. Muarerpan ¢
MIEpEMEHHBIM  BepXHUM  npenenoM.  CymecTBoBaHHE
NepBOOOpa3HOl Ui  HempepbiBHOH (QyHKuuu. Dopmyna
Herotona-JleliOnuma. 3amMeHa nmepeMEeHHON B OINPEACICHHOM
uHterpane  MurerpupoBanune 1o  4actaM. CBolicTBa
onpezeneHHOro uHTerpaita. HecoOcTBeHHbIE HHTErpajibl U
0CcOOEHHOCTH €r0 BBEIYUCICHHSL.

Ipuinoxenus Beluucnenue  muomanyd  INIOCKOM — KPHUBOJMHEWHOHN
OnpefeIeHHOI0 HHTerpasa Tpamenuuy, OOBEMOB Tel  BpalleHWs, [UIMHBl  JYTH.
[IpunokeHuss HHTErpajloB K 3aJadyaM C HKOHOMUYECKUM
cogepxkanueM. CBs3p MexIy (QYyHKOUSIMH J0XOAa U
MpPeNeIbHOr0 J0X0/a, (PYHKIMM H3JEPKEK U IPEIeIbHbIX
U3JIep’KEK. 3aKOH pocTa KaluTalla IIPU U3BECTHOM IIIOTHOCTU

WHBECTULINH.

Yucsosbie psaabl [lonsitue umcinoBoro psaa. CXOOQUMOCTh M CyMMa psija.
Heobxomumoe  ycioBue CXOJIMMOCTH. Hocratounslie
KpUTEpUU CXOJIMMOCTH YHUCIOBBIX pAIIOB c

HEOTPUIIATESIIbHBIMUA YJIEHAMU: TIEPBBIM M BTOPOU MPU3HAKH
cpaBHeHUs, mpu3Hak JlamamOepa B mpeneiabHON dopme,
HMHTETPAJIbHBIN IIpU3HAK, IIpU3HAK Kommn.
3nakouepenyomuecs psaabl. [Ipusnak JleitOuuna. Orenka
ocTaTka psaa. AGCOIIOTHO M YCIIOBHO CXOJISIIUECS YHCIIOBBIC
psnabl. CBOMCTBA aOCOJFOTHO M YCIIOBHO CXOJISAIIUXCS PSIJIOB.

CreneHHble pAAbI [TonstTue o ¢yHKUMOHANBHBIX psinax. Teopema Aobens.
WHTepBan wu paaMyc CXOAMMOCTH CTENEHHOIO  psja.
[lounennast wuHTErpupyeMoctb u JuddepeHIpyemMocTsb
CTENIEHHOT'0 psAJla Ha MHTepBaje cxoaumoctu. Psaasl Teinopa
(Maknopena). Paznoxenus ¢QyHkuuii B psan MakiopeHa.
[TpumMeHeHHe psi/IOB B MPUOIHMKEHHBIX BBIYMCICHUSX.

OObIKHOBEHHBbIE Bunel nuddepennmanbabix ypaBHeHuit. OOmiee 1 yacTHOE
aupdepeHunATbHbIE pemieHne ypaBHeHMH. 3anada Komm. YpaBHeHHs nepBoro
YPaBHEeHHUA MOpAJKA C PA3AEISIOUMMUCS IEPEMEHHBIMH, JIMHEHHBIE
OJIHOPOJIHBIE U HEOJHOPOJHBIE YPaBHEHUS NIEPBOrO MOPSAIKA,
YpaBHEHHUS B ITOJIHBIX g epeHnnanax.
JuddepeHunanbaple  ypaBHEHHs BTOpPOTO  MOpsIKa €
MTOCTOSTHHBIMH KO3 duULIHEeHTaMH. Cucremsl
Qg QepeHIranbHbIX YPaBHEHUH.

HToro aynuropHsbIx yacos: 166

CamocrosiTesibHasi padoTa cTyaeHTa: 23

Bcero yacoB Ha ocBoeHHe y4eOHOro maTepuaja: 189

5. Oopa3oBaTebHbIE TEXHOJIOTHHU
B xoz1e ocBOeHUs TUCHUIIIIMHEI IPY ITPOBEACHUH Ay IUTOPHBIX 3aHATHNA UCIIOIb3YIOTCS
cleayromue 00pa3oBaTeIbHBIC TEXHOJIOTHH:
JICKIINH, CeMI/IHapCKI/Ie 3aHATH, HpaKTI/I‘—IeCKI/Ie 3aHATHUS C HUCIIOJIB30BAHUEM AKTUBHBIX U
WHTEPAKTUBHBIX (OPM TMPOBEACHUS 3aHIATHI: cOOp, 00paboTKa [aHHBIX, MOCTPOCHHUE
TEOPETUUYECKUX MOJEJICH B3aUMOCBSI3€M SIBIICHHUI U TTPOLIECCOB.




6. YueOHO-MeTOAUYECKOE

ob0ecreuenue

CaMOCTOSAITEILHOM

padoThI

CTY/IEHTOB.

OHGHO‘IHLIB CpeacTBa AJd TEKyHIero KOHTPoOJIdA yCIneBaeMoCTH, HpOMe)KyTO‘lHOﬁ aTTeCTalluu
o uTOraM OCBOCHHUS JUCHUIIJINHDBI.

6.1. Iliian caMOCTOATEIbHOI padoThI CTY1€HTOB

u I'aycca-XXopnana.

1,2,3,4

Nen/m| HaumenoBanue pa3iesa Bup 3ananue Pexomennye | Kosmmuect
(TeMblI) IHCUUILITHHBI CaMOCTOSITEJILHOM Mmast BO YacoOB
padoThI JUTepaTypa

1. Tema 1. [IpenBapurensusie| Iloaroroska x | 1. Ilogroroska x OcHoBHas | 2
nonsitus. [Ipeamer KOHTPOJIbHOW  |JIEKIIUSIM. 1,2,3,4
JIMHEIHOI anreOpsI u paboTte 2. IMoaroToBKa K Jlom.
MATPUYHOTO aHaJIu3a. Y. 1.2.4

3aHSATHUAM.

2. Tema 2. MatpuuHas ITogroroBka k | [Ipaktukym — OcHoBHas | 3
anrebpa koHTposibHOM |[ToaroroBka k 1,2,3,4

pabore KOHTPOJIbHOM Hor.
pabote Ne 1 1,2,3
«Matpuupsl u
ONpEACTUTETN

3. Tema 3. Onpenenurenb ITonroroBka k |— Pemenne tunoBeix | OcHoBHAs | 3

MaTpHIbl. KOHTPOJIbHOM |3a/1a4 U OCBOCHHE 1,2,3,4
pabote METO/IOB IPHU Hor.
IIOJATOTOBKE K 1,2,3,4
MIPOMEKYTOUHOMY
TECTY.

4. Tewma 4. HeBbipoxkennsle | Iloarotoska k | I[loaroroBka k OcuoBHas | 3
marpuibl. ObparHast KOHTPOJIbHOW  |JIEKIIHSIM. 1,2,3,4
MaTpura. paboTte Jlo.

1,2,3

5. Tema 5. Pentenue IToaroroBka xk | IloaroroBka OcHoBHas | 3
CHCTEMBI TMHEHHBIX KOHTPOJIbHOM |[IPAaKTHYECKUM 1,2,3,4
ypaBHeHui. Meron I'aycca paGote RAHSITHSIM. Jlor.




6. Tema 6. Pasnoxenue ITogroroska k | [IpakTukym — OcHoBHas | 3
MaTpunbl 10 MaTpULam koHTposibHOM |[Toaroroska xk PI'P 1,2,3,4
HOJIHOTO paHra. paboTte «Pemenue Jlo.
Hopwmainbnoe .

S ——— CUCTEM JINHEMHBIX 1,2,3
anredpandecKux
YPaBHEHUI».

7. Tema 7. JIuneinrie [Toaroroka k | CaMOCTOSTEIILHOE OcHoBHas | 3
IpOCTPaHCTBA U KOHTPOJIBHOK |U3y4eHHE y4eOHOTO 1,2,3,4
JINHEMHBIE ONIEPATOPHI. paGote MaTepuaa: Jlor.

Monens JleonThEBa 1,2,3
— Mozenb

MHOT'00OTpPACcJIEeBON

9KOHOMMKH

8. Tema & EBxiinnoBo IToaroroBka xk | IloaroroBka k OcuHoBHas | 3

IpOCTPAHCTBO. KOHTPOJLHON |KOHTPOJIbHOM 1,2,3,4
pabote pabote Ne 2 Jor.
«IIIEMEHTBI 2,34
MaTPUYHOTO aHAJIH3a

9. Tema 9. CoOcTBEeHHEIE IToaroroska k | Perienue THIMOBBIX OcHoBHas | 6
3HAYEHUS ¥ COOCTBEHHBIE KOHTPOJILHOM |3a/1a4 U OCBOCHHE 1,2,3,4
BEKTOPBI JINHEHHOTO paGote METO/10B NpH Jlor.
orepaTopa (MaTpHIIbI). HOAFOTOBKE K 124

MIPOMEKYTOUHOMY
TECTy

10. Tema 10. Cummerpuunbie | [loaroroBka k | CamocTosATenbHOE OcHoBHas |5
H OPTOI'OHAJIbHBIC KOHTPOJIbHOW |HM3yueHHe y4eOHOT0 1,23,4
MAaTPHIBL 1 UX CTICKTPBI. paboTte MaTepHana; — Jlo.
bununeitnsie u .

JIunelinble onepanuu 2,3,4,6

KBaJIpaTH4HbIE (POPMBI.

HaJl BEKTOpaMH.
CkansipHoe
IIPOU3BEICHNE
BEKTOPOB. YTOJI
MCXKIOY BEKTOPaAaMH —
JIunelinas Mmozenb
oOMeHa




11. Tema 11. ITogroroska k | [IpakTukym — OcHoBHas | 5

Heorpunarensusie koHTposibHOM |[ToaroroBka k 1,2,3,4
MaTpPHIIBL. pabote BBITIOJTHCHUIO Hor.
N3 Ne 1,2,4,6
1
12. Tema 12. DneMeHTEI ITonroroBka k CamocrogrenbHoe | OcHoBHag | 5
AHATUTHYECKOMN KOHTPOJIBHON |M3y4eHHE y4eOHOTO 1,2,3,4
TEOMETPHUH. pabote Marepuana: — BbeiBoa Jorm.
ypaBHEHUM 1,2,45

runepOoIIbl U
napabosIbl. — YTIIbI
MEXy MPSIMbIMH,
MJIOCKOCTSIMH,
pSAMON 1
MJIOCKOCTBIO B

13 Tema 13. DeMeHTEI — Penrenune THIIOBBIX 5
JIMHENHOI 0 3371a4 1 OCBOCHUE
MIPOrpaMMHUPOBAHUSI. METO/IOB IPHU

IIOATOTOBKE K
IIPOMEKYTOUHOMY
TECTY

K camocrosTensHOl paboTe CTYJEHTOB OTHOCHTCS: JeTalbHas MpopadoTKa JeKIui, ydeOHOH
JUTEPATYPHl, CaMOCTOSTENHHOE JOKA3aTeIhCTBO YKAa3aHHBIX IIPEMOJaBaTEIEM TEOPEM, BBITIOJIHEHUE
JIOMAITHUX ¥ WHAMBUIyaJIbHBIX 3aJaHUl, BBIMIOJIHEHUE KOHTPOJBHBIX pa0oT. [[isi KOHTpOJIA TeKyllei
YCHEeBAaeMOCTH M TPOMEKYTOYHOH aTTeCTalld HCIIONB3YeTCs MH()OPMAIMOHHO-U3MEPUTENbHAS CHCTEMA
OLIEHKHU 3HaHUH.

Cucrema TEKyIIero KOHTPOJIS BKIIOYALT:

— KOHTpPOJIb aKTHBHOCTH CTYJEHTa Ha 3aHATHSX, BKJIIOYAs aKTUBHOCTh TPH OIPOCaX, MPOBEICHHUU
MPOOJIEMHBIX JIEKIIUH U TUCKYCCHIA;

— KOHTPOJb 3HaHWH, YMEHHH, HAaBBIKOB YCBOCHHBIX B JaHHOM Kypce B (opMe NHCBMEHHOU
KOHTPOJIEHOM paboTHI.

Pabora Ha mpakTHYeCKUX 3aHATHAX OICHHBAETCS TIpEINojaBaTelieM II0 WTOraM IMOATOTOBKH U
BBITIOJIHCHUS CTYJIEHTAMU TMPAKTHUECKUX 3aJaHUi, aKTUBHOCTH PabOTHl B TPYNIE U CAMOCTOSTEIHHOU
pabote. Bce BHIBI KOHTPOJIS HAXOAAT KOJMYECTBEHHOE OTPAKCHHE B TEKYIIEM M HMTOTOBOM PEHTHHIE
CTyJI€HTA IO TUCLUILINHE.

CamocrosTenbHas padoTa mpeIHa3HaYeHa JUIsd OICHKH 3HAHUM, YMEHUI U HaBBIKOB, PUOOPETEHHBIX B
MPOIIeCcCe TEOPETUIECKUX M MPAKTHUCCKIX 3aHITHHA 110 TaHHON JAUCIIUILIAHE.

OreHKa 3a CaMOCTOATENBHYIO pa0O0Ty BBICTABIISIETCS B COOTBETCTBUU CO CIEAYIONIMMH KPUTEPUSIMU:

— o1leHKa «oTauaHOY (5 6amoB) - 80-100% npaBUIIBHO PEIICHHBIX 3aaHUN;

— OIICHKa «XopoIoy (4 6amia) - 65-79% npaBUIbHO PEIICHHBIX 33 aHHIA;

— OIICHKA «YIOBJIETBOPUTENIbHOY (3 0amia) - 50 -64% npaBHIIbHO PEIICHHBIX 3a1aHUH;

— OLICHKA «HEYIOBIETBOPUTEILHOY - 49% U MeHee MPaBUIbHO PEHICHHBIX 3aJaHui.

Ha mpakTryeckoM 3aHATHU CO CTYICHTaMH 3a09HOU (HhOpMBI OOyYeHHS MOAPOOHO paccMaTPUBAIOTCS
THTIOBBIE TIPUMEPHI 110 YKa3aHHOH TeMe, 00CYKIaeTCs X0 PEIICHUS, aHATHN3UPYIOTCS BO3MOXKHBIC BAPHAHTHI

6.2. Meroanueckue yKa3aHusi 10 OPraHu3aluy CAMOCTOSATEIbHOM PadoThI CTYACHTOB
st 60ee 3pEeKTUBHOTO OCBOCHUS U YCBOCHHSI MaTepralia peKOMEHIYeTCsl 03HAKOMHUTHCS C
TEOPETHYECKMM MAaTepHalioM II0 TOW WJIM WHOW TeMe 10 TNPOBEACHUS CEeMHUHApPCKOTO 3aHATHS.



Paboty c TeopeTHYecKMM MaTepHalioM IO TeME C HCIOJIb30BaHUEM Y4YeOHHWKA WM KOHCIIEKTa
JIEKIIMIA MOYKHO MPOBOJUTH IO CIEAYIOIIEH CXEME:

- Ha3BaHUC TCMbI,

- [IeJIM 1 33J1a4¥ U3YUYCHUS TEMBI,

- OCHOBHBIC BOHpOCBI TEMBI,

- XapaKTepUCTUKA OCHOBHBIX MOHATHH U ONpPeNeIeHN, HEOOXOUMBIX JIJIsi YCBOCHHUS JTaHHOU
TEMBI;

- CIIHUCOK PEKOMEHIyEeMOH JIUTePaTyPhI;

- HamOosiee BaXHbIE (PparMeHTHl TEKCTOB PEKOMEHIYEMBIX HCTOYHUKOB, B TOM YHCIE
TaOJIMIIbI, PUCYHKH, CXEMBI U T.I1.;

- KpaTKue€ BBIBOJIbI, OPUEHTUPYIOIIME HA OIPEJACICHHYI0 COBOKYIHOCTh CBEICHUH,

OCHOBHBIX UJICH, KJIFOUYEBBIX MOJIOKEHUN, CHCTEMY JI0KAa3aTEIbCTB, KOTOPhIE HEOOXOIUMO YCBOHTD.

B xozne paboTel HaJ TEOPETUYECKUM MaTEpPHAIOM JOCTUraeTCs

- IOHUMAaHME MOHATUIHOIO aIapara pacCMaTpUBaAEMOU TEMBI;

- BOCIIpoU3BeieHNe (PaKTUYECKOro MaTepuana;

- PaCKpBITHE IPUYNHHO-CIIEICTBEHHBIX, BDEMEHHBIX U JPYTUX CBI3EH;

- 000011eHNe ¥ CUCTeMaTH3allMsI 3HaHU 110 TeMe.

[Ipy nmoAroToBKE K 3K3aMEHY PEKOMEHJIYETCs MpopadoTaTh BOIPOCHI, PACCMOTPEHHBIE Ha
JEKIMOHHBIX U NPAaKTUYECKUX 3aHATUSAX. U IPEACTaBIECHHbIE B paboyell mporpamme, UCHONb3Ys
OCHOBHYIO JINTEPATYPY, JOIOJIHUTEIBHYIO JIUTEPATYPy U HHTEPHET-PECYPCHI.

6.3. MartepuaJjibl AJsi NPOBeJAeHHUS TEKYHIero M IPOMEXKYTOYHOI0 KOHTPOJIS 3HAHMI
CTYAE€HTOB
KoHTpoJib 0cBOeHUs1 KOMIIETeH NI
Tabauya 6.2.

Bua xontposs KoHTpoJsmpyeMsblie TeMbl (pa3aeJibl) Komnerenuun,
KOMIIOHEHTBI
KOTOPBIX
KOHTPOJIMPYHOTCH

Jx3amen |[Ipeamer nuHeiHON anredpsl 1 MATPUYHOTO aHAIU3. YK-1
MartpuuHnas anredpa YK-2
Onpenenurens MaTPULbL.

HeBbipoxkieHHbIE MaTpuLibl. OOpaTHas MaTpHIA.
Pemrenne cucreMsl JIMHEMHBIX ypaBHEHUI. MeToz
["aycca u I'aycca-’Kopnana.

PaznoxeHne MaTpUIlbl 10 MaTpULIaM MOJTHOTO PaHTa.
HopmaiibHOE nceBIopeLeHNe

CUMMETpPHUYHbIE U OPTOTOHAJIbHBIE MAaTPUILIBI U X
CHeKTphl. bunuHeiHble 1 KBaJpaTHUHbIE (POPMBI.
HeotpunarenbHble MaTpUIIbI.

(DIIEMEHTHI aHAIMTUYECKOW TEOMETPHH.

(DNIEMEHTHI JINHEHHOTO MPOTrPAMMHUPOBAHUS
DyHKIMH

[Ipenen. HempepriBHOCTH (DyHKITHI

[IpousBoaHas

[ [puokeHne Mpou3BOIHON

DYHKIIMY HECKOIBKUX NTEPEMEHHBIX

DYHKINY HECKOJIbKUX NTEPEMEHHBIX B 3a/1a4ax Ha
ONTUMU3ALHNIO

HeonpeneneHHbIi HHTETpai

OnpeneneHHblil HHTErpai

[ Tpr10’KkeHUS ONPENECIIEHHOIO HHTErpaia




HucnoBble psibl
CTeneHHbIE PAJIbI
OObIKHOBEHHBIE U] PepeHIInanbHbIe ypaBHEHUS

Bonpocsl k 3k3aMeny

SARE SN

©oN®

11.
12.

13.
14.

15.
16.
17.
18.
19.

20.

21.

22.

23.
24.

25.

26.

27.
28.
29.
30.
31.
32.

Jaiite ompezneneHue MMHOpa U alreOpandeckoro JOMOJIHEHMs JIEMEHTA OIpPENeIUTENs.
Cdhopmynupyiite npaBuiIo BHIYUCICHUS ONPEISINTENS.

Kak ocyiecTBisitoTCs JIMHEMHBIEC ONIEpALIMK HA/l MaTpUaMu?

Kak nepemuoxarorcst 18e Matpuilpl? CBOMCTBA MPOU3BEICHUS MATPHIL.

KaxoBa cxema HaxoeHUsl 00paTHOM MaTpUILIbI?

JlaliTe ompeneneHuss peleHUsT CHCTEMbl JIMHEMHBIX ajlreOpauyeckux YpaBHEHUIL.
Pactmudpyiite TIOHSATHUS «COBMECTHAas», «HECOBMECTHASY, «onpeneneHHas,
«HEONPEIEIEHHAs» CUCTEMBI.

Hanumure hopmynsr Kpamepa. B kakom ciaydyae oHM TPUMEHUMBI?

Yro HazpiBaeTca panrom marpuuel? Kak on Haxogurces?

Chopmymnupyiite Teopemy Kponekepa — Kanemnu.

IIpu xakux yciaoBUSAX CHUCTEMa JMHEWHBIX alreOpanyeckux YpaBHEHUH HMEET MHOXKECTBO
pemenuii? Korjna oHa uMeeT eMHCTBEHHOE pPELIeHUE?

Onummre metof ["aycca pemeHus CUCTEM JTMHENHBIX YPABHEHUMN.

Kaxkue HensBecTHbIe HA3bIBAIOTCS CBOOOAHBIMU, a KaKH€e 0a3MCHBIMH ?

Kakue o0coOEHHOCTM peUIeHHUs OJHOPOAHBIX CHCTEM JIMHEHHBIX —anredpanyecKux
ypaBHeHU Bbl 3HaeTe?

Kak ctpoutes ¢pyH1ameHTanbHas cucreMa pereHuin?

Kak BbIMONHAIOTCS JNMHEHHbIE omnepauuu Haj BekTopamMu? KakoBbl CBOMCTBA 3THUX
onepanuii?

Kakue BexkTopa Ha3bIBarOTCs JIMHEHHO 3aBUCUMBIMH, a KaKue JINHEHHO HEe3aBUCUMbBIMU?
Yro takoe 6a3uc? Kakue BekTopa 00pa3yroT 6a3uc Ha MIIOCKOCTH U B IPOCTPAHCTBE?
Kakoii 6a3uc Ha3bpIBatOT 1€KApTOBBIM?

Yro Takoe KOOpAUHATHI BEKTOpa?

Uro Ha3bIBaeTCsl CKAJSpHBIM Ipou3BeneHneM BekTopoB? KakoBbl ero coiictBa? Jlns
pelIeHMsI KaKUX 33124 U KaK OHO MOXET ObITh HCIOJIb30BAHO?

Uro Ha3bIBaeTCs BEKTOPHBIM Ipou3BeneHHEeM BekTopoB? KakoBbl ero cpoiictBa? Jlns
pelIeHMsI KaKUX 33124 U KaK OHO MOXeT ObITh HCIOJIb30BAHO?

Uro Ha3bpIBaeTCs CMEIIAHHBIM Ipou3BeaeHHeM BekTopoB? KakoBwl ero cpoiicta? Jlns
peleHHsI KaKMX 33124 U KaK OHO MOXeET ObITh HCIOJIb30BAHO?

3anumuTe B BEKTOPHOM M KOOPAMHATHOM (¢opMax yCIOBUS KOJUIMHEAPHOCTH,
OpPTOTOHAJILHOCTH Y KOMIIAHAPHOCTH BEKTOPOB.

[IpsiMast THHUS HA TTIOCKOCTH, €€ 00IIee ypaBHEHHE

JlaiiTe TOHATHE HOPMAJIbHOIO M HANPAaBIAIOLIETO BEKTOPOB NPSIMOM Ha INIOCKOCTH,
yrJI0BOro Kod(durmenra.

3anuIuTe pas3auYHbIE BHUJBI NMPSIMOW M YKaXUTE I'€OMETPUUECKHUN CMBICI MapaMeTpOB
YpaBHEHHS.

3anuumuTe ycIOBHUS NapalIeIbHOCTU M NEPIEHIUKYJSIPHOCTH INMPSMBIX Ha IJIOCKOCTH B
clly4ae pa3IMYHbIX BUJOB YPaBHEHUN MPSIMbIX.

Kak HaiiTu TOuKy nepecedeHus NpsIMbIX Ha MJIOCKOCTU?

Kaxk Bbramcisiercst pacCTOSsHAE OT TOYKH JI0 MPSIMOW Ha IIJIOCKOCTH?

Jaiite onpeeneHne 3JUIMIICA U 3allUIINTE €r0 KAHOHUYECKOE YPaBHEHHUE.

Jaiite onpesenenue rurnepOoIbl ¥ 3aNUIINTE €€ KAHOHUYECKOE ypaBHEHNE

JlaiiTe onpezeneHre napadboIbl U 3aMUIINTE €€ KAHOHUYECKOE YpaBHEHHUE

W3noxure cxeMy NpuUBEACHUsS OOINEro YpaBHEHUS KpPUBOM BTOPOro mopsiika K
KaHOHUYECKOMY BUY.



33. [laiiTe mOHATHE NOJSAPHON CUCTEMBI KOOPAMUHAT.
34. Onumure nmapaMeTpuIecKuil croco0 MOCTPOSHUS JTMHUHN Ha TUIOCKOCTH
35. IInockocts, e€ olIiee ypaBHEHUE

36. Kak omnpenensercs

B3aMMHOC PaCIIOJIOKECHUEC IUIOCKOCTeH?  3amuimre YyCJI10BUA

NapajuieIbHOCTH U MEPIEHAUKYIISIPHOCTH IJIOCKOCTEH.

37. Kak BblYMCIISIETCS pAaCCTOSHUE OT TOYKH J10 IJIOCKOCTU?

38. 3amummuTe pa3nUYHBIC BUABI YPAaBHEHUI NPSMOH B MPOCTPAHCTBE M MOSCHUTE CMBICH
[1apaMeTpOB, BXOASIIUX B ypPaBHEHHUS.

39. Uznoxute cxeMy MpHUBEACHHS OOLIMX YPaBHEHUH MPSIMON K KAHOHUYECKOMY BHILY.

40. Kak onpenenuTs B3aMMHOE PACHOJIO0XKEHHUE IPSMBIX B IPOCTPAaHCTBE?

41. Kax BBIYHCIISIETCS pacCTOSIHUE OT TOYKH JI0 TIPSIMOM B MPOCTPAHCTBE?

42. Kak onpenenuTb B3aMMHOE PACHOJIOKEHHUE IPIMON U IIIOCKOCTH?

43. Kak uiercs To4ka nepecedeHus psMoi u mIocKocTu?

Kpurepun oneHkn npomMeskyTo4Hoi aTTectanium B gopme 3Kk3aMeHa

Taonuya 6.3.

Onenka

XapakrepucTHKa Tpe0OBaHUII K pe3yJbTaramM arrecranMu B ¢opmMme
IK3aMeHa

«OTanyHO»
(91-100)

Teopetnueckoe coaepkaHHe Kypca OCBOEHO MOJIHOCTBbIO 0e3 MpoOenos,
CHCTEeMHO U TJIyOOKO, HEOOXOIMMBbIE NPAKTUYECKHE HABBIKH pabOTHI C
OCBOGHHBIM MaTepuanioM c(opMHpOBaHbI, BCE NPEAyCMOTPEHHBbIE paboyeii
y4eOHOI mporpaMmMoii yueOHbIE 3aJJaHHs BBITIOIIHEHBI 0€3YIIPEYHO, KaueCTBO MX
BBITIOJTHEHUS OLEHEHO YHCIIOM OaJlioB, OJM3KUM K MAaKCUMYyMY.

«Xopomo»
(81-90)

Teoperndeckoe coxaepkaHue Kypca OCBOEGHO B IelIoM 0e3 mpoOernos,
HEOOXOJMMBIE TPAKTUYECKUE HABBIKM PAabOTBI C OCBOSHHBIM MAaTepUalioM B
OCHOBHOM c(hOpMHUPOBaHBI, MIPEyCMOTPEHHBIE padoyeil yueOHO# mporpaMmoit
yueOHble 3aJJaHMs BBINOJHEHBl C OTJIENbHBIMU HETOYHOCTSMH, KauecTBO
BBLIITOJIHEHUSA OOJILIIMHCTBA 3aJaHUNA OIEHEHO YHMCIOM OajljIoB, OJHU3KHM K
MaKCUMYMYy.

«Y IOBJIETB OpHUT
CJIIBHO»

(61-80)

Teopernueckoe copeprkaHue Kypca 0CBOEHO OOJIbIlEH 4acThI0, HO MPOOEbI
HE HOCSAT CYIIECTBEHHOIO XapakTepa, HeOoOXOJUMbIE MPaKTUYECKHE HABBIKU
paboThI C OCBOEHHBIM MaTEpUAIOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIINHCTBO
MPEeyCMOTPEHHbIX pabodeil yueOHOM mporpaMMoil y4eOHBIX 3aJaHUil
BBINOJIHEHBI, OT/IETIbHBIE U3 BBIIOJIHEHHBIX 3a/IaHUH coJiepkKaT OLIHMOKH.

«HeynoBneTrsop
WUTETBHO»
(menee 61)

Teopernueckoe conepkaHHE Kypca OCBOCHO YaCTHYHO, HEOOXOJIHUMBbIE
HaBBIKM pabOThl HE cHOopMUpPOBaHBI MM CHOPMUPOBAHBI OTAEIbHBIE U3 HUX,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX padoueil y4ueOHOl mporpamMmoi y4yeOHbIX
3aJJaHUH HE BBIIIOJIHEHO JIMOO BBHINOIHEHO C IPpyOBIMU OIMOKAaMH, KaUeCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIOM 0alyioB, OJM3KUM K MUHUMYMY.

7. YueOHO-MeTOAUYECKOE U MATEPHAIbHO-TEXHUYECKOE oDecredeHne TN CIUNINHbI

OcHoBHasi iMTEpaTypa

1. JIuneitnas anreOpa u ananutuyeckas reometpusi. CoopHuk 3aaay. [Ipaktukym

N3natenbeTBo: MoOCKOBCKasi rocyJapCTBEHHAs aKaJeMHs BOJHOIO TPaHCIIOpTa




Astopsl: Jlenosckas E.B. T'ox uznanusa:2019

2.IIpakTHKyM I10 BBICIIEH MaTeMaTHKE B IPUMEPax M 3a1adaxX. AHATUTHUYCCKAst TCOMETPHSL.
YyebHoe 1mocodue

N3paTenscTBO: MOCKOBCKUM I'YMaHUTaApPHBIN YHUBEPCUTET
TI'onoBuu M.B. Tonx usmanna:2018

3.JIuneitnas anredpa. Yactp 1. Yue6HO-MeTonndeckoe nocodue M3narensctBo: By3oBckoe
obOpazoBaHue

[Mogny6nas M.JIL., CeepunoBa E.I'. T'oxg uznanusa:2018

4. AnreGpa MaTpuIl ¥ JTUHEHHBIC TIPOCTPAHCTBA

UznatenbctBo: UuTepHeT-YHUBepcuteT Mundopmannonusix Texnonoruit (MHTYUT)
Muxanes A.A., Muxanes A.B. Tox n3manusa:2016

JlomostHMTEIbHAS

1. YmHoB A.E. AHanuTuueckasi reoMeTpus U JIMHeiHas anreOpa
yaebHoe nocobue M.: MOU. 2009.-469 c.

2. Kum I'. /1., Kpnukos JI.B. Anrebpa u aHaaTuTHdecKas reOMETpHUs:
Teopemsl u 3agaun. Tom 1. M.: [Inanera 3nanuii, 2007.-469 c.

3. Cmupaos F0.M. «CO6opHUK 33724 110 aHATUTHYECKOU TE€OMETPUH U
nuHeWHoM anredpe» - M.: Jlotoc, 2005-372 c.

4. Antonos B. U. u ap. JIlunelinas anredpa v aHaTUTHYECKAs
reomeTpust. OnopHsbIil koHcnekT.- [Ipocnext, 2011.-139 c.

5. beknemumesa J[.B. Kypc aHanuTrudeckoi reoMeTpun U JIMHEMHOMN
anre6psl.-10-e u3g., ucnp.- M.: ®USMATIINT,2005.- 304 c.

6. EpumoB H.B. KpaTkuii kypc aHanuTHueckoil reomeTpun: YdebHoe
nocobue. 13-e uznanue,crepeot.- M.: DUSMATIIUT, 2005r.- 166¢.

Hngopmayuonnoe obecneuenue

1. ®enepanbublii nopran «Poccuiickoe oOpasoBanue»: http://www.edu.ru /.

2. depepanbHoe Xpanunuiine «ExnHas koyutekius nuppoBbIX 00pa30oBaTEIbHBIX PECYPCOBY:
http://school-collection.edu.ru /.

3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU: http://elibrary.ru /.

[lepeuenr  MHPOPMAIMOHHBIX  TEXHOJOTUM, HCHOJB3YEMBIX TIPU  OCYILIECTBICHUU
00pa30BaTeNLHOrO Tpoliecca MO JAUCHUILUIMHE (MOAYINI0), BKIIOYas MEpeYeHb MPOTrpPaMMHOIO
oOecrnieueHrs U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (TIpU HEOOXOIMMOCTH).

1. Microsoft Word. 2. Microsoft Excel. 3. Microsoft PowerPoint.

7.2. UHTEpHET-pecypchl



http://www.lib.mexmat.ru - DnekTpoHHas OMOIMOTEKa MEXaHUKO-MaTEMaTHIECKOTO (haKyybTeTa

MOCKOBCKOT0 TOCYTapCTBEHHOTO YHUBEPCHUTETA

http://www.mathnet.ru/ - OOrmepoccuiickuii MaremaTudeckuii mopran Math-Net.Ru — 3to
COBpeMeHHass HMH(OPMAIMOHHAS CHCTEMa, IPEIOCTABIIAIOMIAS POCCHHUCKMM H 3apyOeKHBIM
MaTeMaTHKaM Pa3IM4YHbIC BO3MOXHOCTH B MOUCKE MH(OpPMAIMM O MATEMAaTHYECKON YKM3HU B

Poccumn.

http://www.benran.ru/ - Bubnuoreka o ecrecTBeHHbIM Haykam Poccuiickoit Akanemun Hayk.

Hapsmy C TpadULIUMOHHBIMH HU3AAaHUAMHU CTYACHTBI W COTPYAHUKH HMCIHOT BO3MOXXHOCTH
MMOJIb30BATHCS 3JICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX:

Tabauya 7.1.

Ha3Banue pecypca

CcbLika/goctyn

OnekTpoHHass OubnmoTeka oHNaliH «EIuHOE OKHO K

00pa3oBaTeNbHBIM pecypcam»

http://window.edu.ru

«O0pazoBatenbHblil pecypc Poccun»

http://school-collection.edu.ru

@OenepallbHbIl  00pa30BaTENbHBIA MOPTAL:  yUPEKICHHUS,
nporpammel, cranaapTsl, BY3b1, tectol EID, THA

http://www.edu.ru —

denepanbHblil  IEHTP HH(DOPMAIMOHHO-00Pa30BaTEIbHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJIEHTA".
OMOJIMOTEKA TEXHUYECKOTO By3a

DJIeKTpOHHAs

http://www.studentlibrary.ru -

Pycckas BupTyanbHasi Oubinorexa

http://rvb.ru —

H3narenscTBO «JlagbY. DNeKTPOHHO-O0UOIMOTeUHAS
cucTeMa

http://e.lanbook.com -

ExxenenenbHuk Hayku u oOpasoBanus [Ora Poccun
«AxaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anektpoHHas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DneKkTpoHHO-O0ubnoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

OJIEeKTPOHHO-CIIPABOYHAsL CHUCTEMa JOKYMEHTOB B cdepe
obpazosanus «MHpopmuo»

http://www.informio.ru

HupopmannonHo-npaBoBas cuctema «KoHCyIbTaHT-TLTIOC)

CeteBas BepcHsi, IOCTYIIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOMU
cetu Uurl'y

HNudopmannoHHo-mipaBoBas cuctema «l apant»

CereBas BepcHsi, TOCTYIIHA CO BCEX
KOMIBIOTEPOB B  KOPIIOPATUBHOMN
cetn Uarl'y

OnekTpoHHO-0ubnoTeyHas cucreMa «fOpai

https://www.biblio-online.ru



http://www.lib.mexmat.ru/
http://www.mathnet.ru/
http://www.benran.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

PaGouass mporpamma AMCUMIUIMHBI BpICIIas MareMaTWka COCTaBJICHA B COOTBETCTBUH C
tpeboBanusiMu OI'OC BO mno nanpaBienuto noarotoBkun  38.03.04 I'ocynapcTBeHHOE W
MYHHUIUTIATILHOE YIIPABICHUE YTBEPXKICHHOTO MPUKAa30M MHHHUCTEpCTBA 00pa30oBaHUS U HAyKU
Poccuiickoit deneparuii OT « » 20 1. Ne | cydeTroM mpumepHol npocpammvl
yuebnou oucyunaunsl u3 [IOOII (npu nanuuuu)

[TporpamMy cocTaBuiIH:
1.

(P.1.0., 10IKHOCTD, TOIMKCH)

(®.1.0., 10/KHOCTD, NOKCH)



[Iporpamma ooOpena Ha 3aceanuu Kadeapbl

[Tporokonm Ne 10 0T « » 20  roma

3aB. kadeapoit /

(moamuck) (®.11.0.)

[Tporpamma coriacoBaHa c 3aBeAyIOLIUM BhIITyCKaromei kadeapoit

(manmeHOBaHHE Kaeaprl) (momamuce, @.1.0., nara)

[Tporpamma otobpeHa YueOHO-METOINUYECKHM COBETOM

baxkyabTeTa/HHCTUTYTA
pOTOKOJ Ne OT « » 20 roma
[Ipencenarens YueOHO-METOIUYECKOTO COBETa (haKympTeTa /

(ToamMCh) (®.1.0.)

[TporpamMma paccMOTpeHa Ha 3aceJaHud Y Ye0HO-METOANYECKOTO COBETa YHUBEPCUTETA
nporokot Ne 10 or« 28 » 06 2023r.

[Ipencenarens Y4eOHO-METOAMYECKOTO COBETAa YHUBEPCUTETA /

(moamuce) (®.1.0))



CBeeHnsi 0 nepeyTBep:KIeHNH MPOrpaMMbl HA O4YepeTHON y4eOHbIH roJl U perucTpanun
H3MeHEeHU

VueOHblit Pemenue Buecennnle n3MeHeHUA ITonnucek 3as.

roj Kadeapsl kadeapou
(Ne mpotoxkoma, nmata)







