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1. Ilesu ocBOEHUSA AU CIUTIIUHBI
Henpio m3ydeHus: TUCIUIUIMHEI «BEICITas MaTeMaTHKay SIBISICTCS MOBBIIMICHUE YPOBHS (pyHIAMEHTATBHOU
MaTeMaTUYECKOM MOATOTOBKH CTYJIEHTOB C YCHJICHHEM €€ MPUKIAJHOW SKOHOMHUYECKON HamnpaBiIeHHOCTH,
03HAKOMUTH CTYJECHTOB C OCHOBAMH MAaTEMaTHYECKOTO ammapara, HEOOXOJUMOTO ISl peIIeHUS
TEOPETHUECKUX W TPAKTUYCCKUX 3a]ad, a TaKKe O3HAKOMIICHHE C OCHOBHBIMH IOHATHSAMU anreOpsl U
TEOMETPUHU, OCBOCHHE METOJIOB U CIIOCOOOB pEIICHUS MaTeMaTHYeCKUX 3a/ad, pa3BUTHE JIOTUYECKOTO U
QITOPUTMHUYECKOTO MEIIIICHUS, OBJIAJICHUE OCHOBHBEIMH METONIAMU HCCIENOBAaHUS, BBHIPaOOTKAa yMEHUS
CaMOCTOSITENIbHO PacUIUPATh MAaTEMaTUYECKUE 3HAHUS U MPOBOAUTH MaTEeMaTUUYECKUM aHAIU3 MPUKIATHBIX
3ajad.
3ajayaMu JUCUUIUIUHBI «BbIciiasg MaTeMaTuKa MOAYJb 1» ABISIOTCS:
- o0yJeHue CTyIEHTOB METOIaM BEICIICH MaTeMAaTHKH, HEOOXOAUMBIX MM MPH U3YUCHUH OCTAIBHBIX KyPCOB;
- IPUBUTHUE CTYJEHTaM HaBBIKOB HMCCIIEIOBAHMS C UCIIOJIb30BAaHUEM METOJOB BbICUIEH MaTEMaTHKH, YMEHUE
MePEBECTH IKOHOMUYECKYIO 3a/1auy Ha MaTeMaTUYECKHUM S3bIK;
- o0ydJeHue CTYIEHTOB METOaM JIOTHUECKH CTPOTOTO TOCTPOCHHS I0KA3aTEIbCTB;
- (¢opMEpoBaHWE HABBHIKOB M yMEHHH, HEOOXOMUMBIX NPU MPAKTHYCCKOM MPUMEHEHHH MaTeMaTHYCCKHUX
UIed U METOJOB JUIsl aHajdu3a U MOJEIUMPOBAHHUA CIOXKHBIX CHCTEM, MPOLECCOB, SBICHUH, IS MOUCKA
ONTHMAIILHEIX PEIICHUH W BEIOOPA HAMIIYUIINX CIIOCOO0B pean3aIiuu.

Ilepeyens mpogeccHOHAIBHBIX CTAHAAPTOB, 0000IICHHBIX TPYAOBLIX (PyHKIMI M TPYI0BBIX
(pyHKIUI, COOTBETCTBYOIIUX NPO(eCcCHOHATBLHOM JesITeIbHOCTH BBINIYCKHHKOB
M3 BbibpaHHOro npodeccMoHanbHOro cTaHgapTa BblageneHsl obobuialowme TPyAOBbIX GYHKLUA
(nanee - OT®P), cooTBeTCTBYIOLMX NPOPECCUOHANBHON AEATENBHOCTU BbIMYCKHUKOB, Ha OCHOBE
YCTaHOBNEHHbIX NPOPECcCOHANbHBIM cTaHAapToM gna OT® yposHA KBanudukaumm n TpebosaHuin pasgena
"TpeboBaHuA K 06pa3oBaHUIO M 0byUYeHuto".

Kopa n HaumeHoBaHue| O606LLeHHbIe TPyAOBble GYyHKL UM Tpyaosble GpyHKUUN
npodeccnoHanbHoro | Kog | HammeHoBaHue YpoBeHb HaumeHoBaHue Kop YpoBeHb
cTaHgapTa KBannduKkauum (noaypoBeHb)
KBasniMduKaumm
08.018 PaspaboTka BbipaboTka
«Cneumannct no OTAEe/IbHbIX MeponpuUATUn
yrnpasaeHuto bYHKLUMOHaNbHbIX no B/01.6
puUCKamu» HanpaB/IeHWM BO34€eMCTBUIO
ynpaBaeHUAa pUckamu Ha PUCK B
paspese 6
6 OTAEe/IbHbIX
BMAOB U UX
3KOHOMMYECKa
A oueHkKa
[lokymeHTnpos |B/02.6
aHuMe npouecca 6
ynpaBneHuA




pUcKamu m
KOPPEKTMPOBKA
peecTpos
PUCKOB B
pamkKax
OTAENbHbIX
6u3Hec-
NPOLLECCOB U
bYHKUMOHA/bH
bIX
HanpaB/iIeHWUM

Pa3paboTKa
MEeTOANYECKOM
n
HOPMaTUBHOM
6a3bl cuctembl
ynpaB/ieHus
puUcKkamu m
NPUHLMNOB
ynpaB/ieHus
pUcKamu B
pamKax
OTAENbHbIX
busHec-
npoLeccos u

B/04.6

bYHKUMOHA/bH
bIX
Hanpas/iIeHWUM
40.033 TakTnyeckoe TakTnyeckoe
«Cneumannct no ynpassieHue
ynpassieHue
cTpaTerMyeckomy
N TaKTUYECKOMY npoueccamn
npoueccamm
POk opranvsaumm |A/02.6
NAaHUPOBAHUIO U
npou3BoACTBa
opraHM3aums NNAHUPOBAHNA U p Ja
npoun3BoACTBa»

opraHu3aumnm

nponsBoAacCTBa Ha




YPOBHE CTPYKTYPHOrO
nogpasgeneHua
NPOMbILAEHHOWN

opraHusauuu (otaena,
uexa)

2. Mecrto nucuunminnsl B ctpykrype OIIOII 6akanaspuara

Hucuunnuna «Beiciias maTeMaTHKa» OTHOCUTCS K 0a30BOM 4acTH OOIEKYJbTYPHOrO IIMKJIa
muctumuinH «bioka 1 Aucuummuael (MOIyNH)» Y4eOHOTO TUTaHa HanpaBieHus «MeHEeIHKMEHT» U
MMEET JIOTHYECKYIO U COJIEPKATEIbHO-METOIUYECKYI0 B3aUMOCBS3b C JUCUUILNIMHAMU OCHOBHOM
oOpa3oBaTenbHOM MmporpaMMel. JluciuminHa 6a3upyercs Ha KOMIIETCHIUAX, CHOOPMHUPOBAHHBIX Ha
MpeabIIyIeM YpoBHe oOpa3oBanus. J{Jis u3ydeHus BBICIICH MAaTeMaTUKH TPEOYeTCsl KaueCTBEHHOE

3HaHUE IIKOJBHOTO Kypca anreOpbl, TeOMETPHH, TPUTOHOMETPUH, HAavajl aHAIN3a, HHPOPMATHKH.

OcBoeHue MaHHOW JHUCHUIUIMHBI HEOOXOAMMO OOydaromeMmycst Ui YCHEIIHOTO OCBOCHHS
cinenyromux aucuumiand (moxyneit) OIIOIL: «Teopust npuHATHSA pelIeHUN», « IKOHOMHYECKHUN
aHaIu3».

3. Pe3yabTaThl 0OCBOCHHMA TUCHUILINHBI (MOayJisi) Boiciiasa mareMaTuka.
[Iponiecc n3ydeHus: AUCHUILIMHBI Bpiciias MaremaTnka HarpaBlieH Ha (POPMUPOBAHHE 3IEMEHTOB

cienyromux kommnerenuui B coorBerctBun ¢ ®I'OC BO no nanHomMy HanpaBlIeHHIO:

HaumeHoBaHue Koa, HaumeHoBaHue | Koa, HaumeHOBaHUe HAMKATOpPA AOCTUXKEHUA
Kareropum yHMUBEpCa/bHOMU YHMUBEpPCa/IbHOM KOoMNeTeHLuUn
(rpynnbi) VK KOMMNeTeHUnM
YK-1. CnocobeH YK-1.U-1. AHannsupyeT 3aga4y, Bblaenas ee
CucremHoe 1 OCYLLLeCTBNATb 6a30Bble COCTaBAAIOLIME;
KpUTHyeckoe NOUCK, KPUTUUECKUN
MbILNCHYE aHanM3 MHOOPMaLK, YK-1.U-2. Onpegenaet, nHTepnpeTnpyeT m
NPUMEHATL paHXunpyeT nHbopmaumto, Tpebyemyto gns

o elleHuna nNocTasNeHHOM 3a4a4u;
CUCTEMHbIN NoAXoA, P A !

AR pelueHma YK-1. N-3. Ocywectsnset nouck nHpopmaumm ans

NOCTaBJ/IeHHbIX 3a4a4 o
peweHnAa NoCTaB1eHHOU 3a4a4MN NO PA3/IMYHbIM

TMNam 3anpocos;

YK-1. N-4. Npun 06paboTke nHPopmaumm oTanyaer
baKTbl OT MHEHUI, MHTEpPNpPEeTaLnii, OLLEHOK,
dopmmpyeT cobCTBEHHbBIE MHEHUA U CYXKOEHUA,
apryMeHTMpPYEeT CBOW BbIBOAbI U TOUKY 3pEHUS;




YK-1. U-5. PaccmaTtpuBaeT 1 npegnaraet
BO3MOXHble BapMaHTbl peLleHnA NOCTaBAEHHOM
33/1a4u1, OLEHNBAA UX AOCTOUHCTBA N HeA0CTaTKM.

Pa3paboTKka u
peanusauua
NPoEeKToB

YK-2.

CnocobeH
onpeaenatb Kpyr
3apa4 B paMKax
NOCTaBNE€HHOM
uenun 1 sbibupatb
ONTUMaNbHble
cnocobbl nx
pelweHusn, ucxoaa us
AenCcTBYIOLWMX
NpaBoBbIX

HOpM,
umeroLmxca
pecypcoB u
OrpaHUYEeHMNin

YK-2. U-1. OnpepgendaeT Kpyr 3aay B pamKax
NOCTaBNEHHOM LLenun, onpeaenaer CBA3N Mexay
HUMW;

YK-2. U-2. Npeanaraet cnocobbl peweHmn
NOCTaB/IEHHbIX 33434 U OXUJaemMble pe3ybTaThbl;
OL,eHMBAET Npea/ioXKeHHble cnocobbl C TOUKM
3peHUA COOTBETCTBMA LN NPOEKTa;

YK-2. U-3. NnaHupyeTt peanmnsaumio 3agad B 30He
csoemn

OTBETCTBEHHOCTU C Y4ETOM MMEIOLLMXCA PECYPCOB U
OrpaHUYEHMN, AENCTBYHOLMX NPABOBbIX HOPM;

YK-2. U-4. BbinonHAET 3a4a4m B 30HEe CBOEM
OTBETCTBEHHOCTWN B COOTBETCTBUM C
3an/1aHMPOBAHHbLIMU Pe3ybTaTaMM M TOUKAMM
KOHTPONS, NPU HEOBXOAMMOCTU KOPPEKTUPYET
cnocobbl pelenuna 3aaay;

YK-2. N-5. MNpeactaBaaert pesyabTaTbl NPOEKTA,
npeanaraeT BO3MOXHOCTU UX UCMOJIb30BaHMA U/ Unn
COBEPLUEHCTBOBAHMA.




4. CTpyKTYpa M cojiep:KaHue JUCUMIIMHBI (MoyJis) Beicmiasi MaTemMaTuka

4.1. CTpykTypa JucuunjanHsl (MoayJas) Beicmas MmaremaTtuka

OO01mmast TpyA0€MKOCTh TUCHUTUTHHBI COCTaBIseT 8 3aueTHBIX enuHull, 288 yacos.

O0beM IMCHUIIIMHBI M BH/ABI Y4e0HOH padoThl

Bcero [TopsinkoBbIl HOMEP ceMecTpa
1 2

OOm1ast TpyA0EMKOCTh 288 162 126
JMCLUIUIMHBI BCETO (B 3.€.), B TOM
YHCHE: 83.¢.)
Kypcosoii npoekt (pabota) He

peyCcMO

TPEHO
AynutopHble 3aHATHS BCETO (B 288 | 162 126
akaji.yacax), B TOM YHCJIE:
Jlexuun 88 54 34
[IpakTuueckue 3aHsTHS, 98 64 34
CEeMHMHApPHI
JIaboparopHbie pabOTHI He

IpeyCcMO

TPEHO
CamocTositenbHas pabota Bcero | 48 17 31
(B akajz.yacax), B TOM YHUCIIE:
Bun uroroBoii arrecranuu: 3a4eT JK3aM€H
3auer
OK3aMeH +27 +27
OOm1ast TpyA0EMKOCTh 288 162 126

JNUCHUIIINHBI




No/Ne Bunas! yueOHON pabOTHI, BKIIOUas DopMBbI TEKYLIET0 KOHTPOJISL
CaMOCTOSATENIbHYIO paboTy CTyIEHTOB H yCIeBaeMOCTH (I10 HeACTSIM
TPYAOEMKOCTh (B dacax) cemectpa). DopMbI
HaunmenoBanue MPOMEXKYT. aTTECT
pa3aenoB U TeM
AVCLIUILTMHBI (MOZYJIsT) AynutopHas pabora CamocrosTenbHas
pabota
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1 4 |5 |6 |7 |8 O (10|11 |12 13|14 |1 |16 |1]1|1
5 71819
1. Pa3gen 1. DiaeMeHTHI
JIMHeHOM anre0psl U
AHAJUTHYECKOI reoMeTpun
1.1. OCHOBBI aHATUTUYECKOMH 1 2 |2
TEOMETPUHU U JIMHEHHBIE
IpPOCTPaHCTBA
1.2. MaTpuubl ¥ CUCTEMBI 1 3 14
JINHEIHBIX YpaBHEHUI
1.3. ITonsThe nuHeiHOrO 1 3 14
oneparopa. CobcTBeHHbIE
BEKTOPBI U COOCTBEHHBIE
3HAUEHUS JIMHEHHOTIO
oreparopa
2. Paszgen 2. Marematnueckuii | 1 3 4
a”Haiu3. ®yHKIHUU OAHOMH
nepeMeHHOM
2.1. @DyHKIUHN OHON MepeMeHHOH, | | 4 |5
OCHOBBI TEOPUU TIPEAETIOB,
HEIPEPHIBHOCTD
2.2. Huddeperunansroe 1 2 |3
HCUHCIICHHUE
2.3. HHTerpanpHOe HCUHUCICHUE 4 |4
3. Paszgen 3. MaremaTn4ecKkui 3 4
aHaau3. OyHKIHUU
HECKOJIBKHX NepeMeHHbIX
3.1. OYHKINHI HECKOJIBKUX 4 |5
MIePEMEHHBIX,
nuddepeHnnanbHOe
HCUHCIICHHUE
4. Pa3gen 4. JxcTpeMyMbl 3 |4
(GyHKIMI HECKOJIbKUX
nepeMeHHbIX
4.1. Heomnpenenenusiit uaTErpan u 4 (4
€ro CBOMCTBA
4.2, JIBOiiHbIE HHTErPAIBI 3 |4
s. Pa3znen 5. Teopus 4 |5
BepPOSITHOCTEH
5.1 BepoATHOCTH CilydalHbIX 4 (4
co0bITH. OCHOBHBIE TEOPEMBI
TEOPUU BEPOATHOCTEH




5.2. HUcnbitanus bepryim, 1 4 (4
¢dopmyna beprymn
5.3. CunyuaifHble BEJTMYMHBI U UX 1 4 |4
YHCIIOBBIE XapaKTePUCTHUKH.
IIpumeHeHye YUCIOBBIX
XapaKTePUCTHUK B COLUANBHO-
9KOHOMHYECKUX
HCCIICAOBAHIIX
6. Pazned 6. DiieMeHTbI 2 4 |4
MATEeMATHYeCKON CTATHCTUKH
6.1. OCHOBBI BEIOOPOYHOTO METOIA 2 2 3
6.2. ToueuHble ¥ UHTEPBAIBHBIE 2 2
OLIEHKHU TTapaMeTpoB
IEHEPaIbHONH COBOKYITHOCTH
6.3. ITpoBepKa HEKOTOPHIX 2 23
CTaTUCTHYECKHUX THIIOTE3
7. Paspnen 7. Teopust psinos. 2 2 (2
7.1. YuncaoBbIe PSIIBL 2 2 3
7.2. OyHKIMOHAIbHbIE PSJIb 2 2 (3
8. Pazgen 8. 2 3 (2
JAuddepennuanbubie
ypaBHeHHSsI
8.1. HuddepennnansHele 2 3 |2
YpaBHEHHS IEPBOTO MOPSAKA
8.2. JIuHeitHBIC YpaBHEHUS BTOPOTO |2 2 2
MOpsAKA C TOCTOSHHBIMU
ko3 punreHTaMu
9. Pasnen 9. BekTopbl u uxX 2 4 |4
CBOIICTBA.
9.1. Henuneiinsle oneparuu ¢ 2 2 2
BEKTOpaMH
9.2. Merton KoopauHaT Ha 2 2 2
IUIOCKOCTH
OO6mas TpyA0eMKOCTh, B yacax 288 |88 |98 27 | 48
Kpurtepnu oueHKkH NnpoMe;KyTO4HOH aTTecTanuu B ¢gopme 3a4era
OneHnka XapakTepucTHKa TpeOOBaHUH K pe3yabTaTaM aTTecTallu B popme 3adeTa
«3auTeHo» Teoperudeckoe cofepKaHue Kypca OCBOSHO MOJHOCTBIO 03 MPOOEeIoB HiTn

B IIEJIOM, WM OOJIBIIEeH 9acThI0, HEOOXOINMBIE IPAKTHYECKHE HABBIKH PabOTHI C
OCBOEHHBIM MaTepHalioM C(HOPMHUPOBAHBI WIH B OCHOBHOM C()OPMHUPOBAHEI, BCE
I OOJBIIMHCTBO MPEIyCMOTPEHHBIX pabodell mporpaMMoi yueOHbIX 3aJaHui
BBITIOJTHEHBI, OT/IEbHbIE U3 BBHIIIOTHEHHBIX 3aJJaHUH COJIEPKaT OIMIMOKH

«He 3aureno»

Teoperudeckoe cofepkanne Kypca OCBOCHO YaCTUIHO, HEOOXOTUMBIC




HaBBIKH paboTHl He chOpPMHUPOBAHBI WM C()OPMHUPOBAHEI OTAEIHHBIE U3 HUX,
OONBIIIMHCTBO MPEAYCMOTPEHHEBIX paboueii yueOHON mporpaMMoi 3alaHuil He
BBITIOJTHEHO JTMOO0 BBIMTOJIHEHO C TPYOBIMHU OITHOKAMHU, KA9€CTBO MX BBIITOJHEHUS
OILIEHEHO YHCIIOM 0ayIoB, OJM3KUM K MUHIMYMY.

KpnTeplm OICHKH l'[pOMe)KyTO‘lHOﬁ aTTeCTallui B (bopMe IK3aMeHa

Orenka

XapakTepucTHKa TpeOOBaHHUH K pe3ysibTaTaM aTTecTaluy B popMe dK3aMeHa

«OTInyHO»

Teoperuueckoe conepxanue Kypca OCBOCHO IIOJHOCTBIO O€3 Ipo0eos,
CHCTEMHO U TTTy00KO0, He00XO0ANMBIE ITPAKTHUECKNE HABBIKH PabOTHI ¢ OCBOEHHBIM
MaTepuasoM cOpMHPOBAHEI, BCE MIPEIyCMOTPEHHBIE paboueil yueOHOH
MporpaMMoi yueOHbIe 3a1aHuUs BBIITOIHEHBI 0€3yIIpedHO, Ka9eCTBO MX
BBITIOJTHEHHUS OLIEHEHO YHCIIOM 0ayioB, OJM3KHM K MAaKCUMYMY.

«Xopomo»

Teoperndeckoe cofepkaHnue Kypca OCBOSHO B 1esioM 0e3 mpooenos,
HE00XOIMMBIE TPAKTUICCKUE HABBIKK PaOOTHI C OCBOCHHEIM MaTepUaIOM B
OCHOBHOM C(OPMHUPOBAHEI, MPEAYCMOTPEHHBIE pabodel yueOHO0# mporpaMMoit
y4eOHBIC 3a]JaHUS BBITIOTHEHBI C OTACTBHBIMI HETOYHOCTSIMH, Ka9E€CTBO
BBITTOJTHEHHUS OOJIBIITMHCTBA 3aJaHUK OIEHCHO YUCJIOM OalljIoB, OJIU3KHM K
MaKCHUMYMY.

«Y IOBJIETBOPUTE
JIBHO»

Teoperndeckoe cofepkaHne Kypca OCBOSHO OOJBINEH 9acThI0, HO TIPOOEITBI
HE HOCST CYIIECTBEHHOTO XapaKkTepa, HeOOX0AUMbIE TPAKTUICCKIUEC HABBIKU
paboOTHI C OCBOSHHBIM MAaTEPUAIOM B OCHOBHOM C(HOPMHUPOBAHEI, OOIBITNHCTBO
MIPEAYCMOTPEHHEIX paboueii yueOHOH mporpaMMoil yaeOHBIX 3aJaHUH BHITIOTHEHBI,
OTIICTTFHBIC U3 BHIMIOJTHCHHBIX 3a/IaHUH COACPkKAT OLTHOKH.

«Heynosnersopu
TEJILHO»

Teoperudeckoe cofepKaHnue Kypca OCBOCHO YaCTUIHO, HEOOXOIMMBIC
HaBBIKH paboTH! He chOpPMHUPOBAHBI WM C()OPMHUPOBAHEI OTAEIHHBIE U3 HUX,
OOIBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yaeOHOH mporpaMmMon yueOHbIX
3aJIJaHUH HE BBINTOJIHEHO JHOO0 BBHIIIOIHEHO C TPyOBIMHU OIMIMOKAaMH, KA4eCTBO HX
BBITIOJTHEHHUS OLIEHEHO YHCIIOM 0ayioB, OJM3KUM K MUHUMYMY.

4.2. ConepxxaHue QJMCUMILTUHBI

Pasnea 1. DiieMeHTBI JIMHEHHO ajaredpbl 1 aHAJIMTHYECKON reOMeTPHH

Tema 1.1. OcHOBBI aHAJIMTHYECKOI TeOMeTPHH U JIMHEHHbIE IPOCTPAHCTBA.

Onpenenenue U NpUMepsl TMHEWHBIX IPOCTpaHCTB. BekTopsl. JInHeliHbIe onepanuy Hal

BEKTOpaMH. JInHeHas 3aBUCUMOCTb U HE3aBUCUMOCTh BEKTOPOB. ba3uc, koopiuHAaThI,

pa3MepHOCTh JIMHEWHOTO MPOCTpaHCcTBa. Pa3noxkenne Bekropa mno 6azucy. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue CKaJIIpHOT'0O NPOU3BCACHUA BEKTOPOB, 3a/IaHHBIX CBOMMU

KOOpJUHAaTaMHU. Brruncienue JJIMHBI BEKTOPA U paCCTOAHUA MCKY TOYKaAMHU. Vron MCKIAY

BeKkTOpamu. Paznuunbie GopMbl ypaBHEHUS MPSAMON Ha MIIOCKOCTU. YTOJI MEXKY MPSIMBIMH.




YpaBHEHHUs IPSAMON U IJIOCKOCTH B IIPOCTPAHCTBE. YTOJI MEXKY IUIOCKOCTAMM, IIPSMBIMU,
IIPSIMOM U TUIOCKOCTBIO.

Tema 1.2. MaTpuubl ¥ cHCTeMBbl JIMHEHHBIX YPaBHEHHIA.

Marpuipl u apudmMeTnueckue onepanun ¢ MarpunaMu. [loHsTHe onpenenuTens n-ro mopsaka,
UX CBOMCTBA U c11ocOObI BbluKcaeHus. OnpeaennTenn KBaapaTHbIX MaTpUI] 2-T0 U 3-T0
MOPSAKOB. DJIeMEHTapHbIe PeoOpa3oBaHMs MAaTPUIIbl. PaHT cucTeMbl BEKTOPOB. PaHr MaTpHiibl
1 criocoObl ero BelunciieHus. CylecTBOBaHUE U HaX0XAEHUE 00paTHON MaTpHUILBL.

CucreMbl TMHEMHBIX HEOJAHOPOAHBIX yYpaBHeHUN. Kputepuii coBmecTHOCTH. CHCTEMBI
JMHENHBIX OJHOPOJHBIX alreOpanueckux ypaBHEHUH, TeopeMa O pa3MEpPHOCTH IPOCTPAHCTBA
peLIeHH. Y CIOBUS CYLIECTBOBAHUS HETPUBUAIBHOTO PEMIEHUS OJHOPOIHOW CHCTEMBI
JTUHEWHBIX anreOpandeckux ypaBHeHHH. CTpyKTypa o0Iero pemeHus Heo JHOPOAHOM CUCTEMbI
JMHENHBIX ypaBHEHUN. Penienre cuctem JIMHENHBIX alre0pandyeckux ypaBHEHUN METOA0OM
l"aycca u meroom Kpamepa. Bropoii crioco0 Haxok1eHus: 0OpaTHON MaTPUIIBL.

Tema 1.3. IlonsiTne MuHeliHOro oneparopa. Co6CTBeHHbIE BEKTOPBI H COOCTBEHHbIE
3HAYEHUd JIMHEHHOr0 oneparopa.

OToOpakeHus: TMHEHHBIX TPOCTPaHCTB. JIMHelHbIe 0TOOpaXKEHHSI, UX MATPHUIIBI.
[IpeoOpazoBanne KOOPAUHAT BEKTOPA U MATPHIIBI IMHEHHOTO onlepaTopa Mpu nepexoie K
HOBOMY 0a3ucy.

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIEC 3HAUECHUS JINHEHHBIX ONEPATOPOB.

[TpumMeHeHne IeMEHTOB JIMHEHHOM anreOpsl B 9KOHOMUKE: MoJieNb JICOHTheBa
MHOTOOTPACIEBOM YKOHOMHKH, MOJIEIb MEKTYHAPOJHON TOPTrOBIIU.

Pasnen 2. MaremaTnuecknii aHau3. @yHKIMH 01HOH epeMEeHHOM.

Tema 2.1. @yHK1uM 01HOI NTepeMEHHOI, OCHOBBI TEOPUH IPe/ieI0B, HENPEePbIBHOCTb.
[Ipenen nocnenoBarenbHOCTH ¥ nipeaes GyHKud. OCHOBHBIE TEOPEMBI O TIpeeax.
[Mopsimok ManocTu. DKBUBAJIEHTHBIE OECKOHEYHO MaJible ()YHKIIMU M UX UCIOJIB30BAHUE TIPU
BBIYMCIICHUM IIPEIEIIOB.

HenpepsiBHOCTH QyHKIIUHN B TOuKe. HermpepbIBHOCTE CYMMBI, IPOU3BEACHUS U YACTHOTO
HETPEPbIBHBIX (DYHKIHMA, HEIPEPHIBHOCTH CI0XKHOM (PpyHKIMH. TOUKM pa3pbiBa QYHKINU U UX
knaccudukanus. Teopemsl 0 GYHKIUAX, HEMPEPHIBHBIX HA OTPE3Ke.

Tema 2.2. Ilu¢pdepennuanbHoe HCHHUCTCHUE.

[Tpou3BonHast GyHKUIUHU B TOUKE, €€ TEOMETPUUECKUH, (PU3MUECKUI 1 IKOHOMHYECKHI
cmbici. Juddepentman pynkuuu. [Ipasuna nuddepeHuupoBanus CyMMBL, TPOU3BEACHUS U
YaCTHOTO ABYX (DYHKITHIA.

Jlorapudmuueckoe nuddepenmporanue. [Iponssoanas odpatHoi ¢pyHkimu. Tabnuia



MIPOM3BOIHBIX OCHOBHBIX 3JIeMEeHTapHbIX QyHKIui. [Ipon3Boanas cnoxxHoi ¢pynkuuu. HesBHO
3amanHas QyHKIMS U ee quddepenuupoanne. [IponsBoaHas GyHKINM, 3a1aHHOM
napameTpuiecku. IIoHsATHE 0 MPOU3BOAHBIEC BBICIINX MOPSAKOB. [Ipumenenue nuddepenuana
K IIPUOJIMKEHHBIM BbIUUCIIeHUSM. [ToHATHE 31acTHYHOCTH (YHKLIUH.

Teopemsr 0 muddepenmpyemoix pynkuusax (Oepma, Poms, Jlarpamka, Komm).

[Tpaswuio Jlonurans packpeitust Heonpeaenennoctei 0/0 u oo/, @opmyna Teitnopa ¢
OCTaTOYHBIM wieHOM B ¢opme [leaHo. YcaoBus MOHOTOHHOCTH (yHKIMNA. JIoKanbHbIE
9KCTPEeMYMBI (PYHKIHH, HEOOXO0IMMOE U TOCTATOYHOE YCIIOBHE dKCTpeMyMa. OThICKaHNe
HaMOOJIBIIET0 ¥ HAMMEHBILIETO 3HaUCHUH (DyHKIIMM Ha OTpe3ke. Hampasienue BHITYKIOCTH U
TOYKM Tepern6da rpaduka GyHKuuu. Beimykibie GyHKINN U TEOPEMBI 00 SKCTpEMyMax
BBIMYKJIBIX (QYHKIMA. ACUMIITOTHI KpUBBIX. O01Ias cxema uccieoBanus PyHKIUH 1
noctpoeHus ux rpadukoB. [IpunoxeHus MPOU3BOJIHBIX B SKOHOMUYECKOH TEOPHUH.

Tema 2.3. UHTerpanbHoe HCYHCICHUE.

[TepBooOpasnas. HeomnpeaeneHHbIi HHTETPAT U €r0 CBOMCTBA. Tabauiia OCHOBHBIX
HEOIpEEeICHHBIX UHTETPAJIOB. 3aMeHa IEPEMEHHON B HEOTIPEAEIEHHOM UHTETpaIE.
WuTerpupoBanue 1o yactaM. MIHTerpupoBaHue IPOCTEHIINX pallMOHATBHBIX IPOOEH.

3azaya 0 BIUMCIIEHUH IUIOLIAIM KPUBOJIMHENHON Tpaneunu. OnpeaeseHHbIi HHTerpal u

€ro cBoicTaa. Teopema 0 IPOU3BOAHON OIIPENEICHHOIO NHTErPaJia 110 IEPEMEHHOMY BEpXHEMY
npeneny. @opmyna Herotona-JleitOnuma. HTerpupoBanie KyCOYHO-HETIPEPHIBHBIX (PYHKIINH.
Brrunciienue onpeaeneHHoro HHTerpaia MeToI0M 3aMEHbI IepeMEHHOM. ITHTerpupoBanue mno
yacTsM. HecoOCTBEHHBIN UHTETpal.

Pasnen 3. MaremaTnuecknii aHain3. @yHKIMH HECKOJIBKHUX IlepeMEHHbIX.

Tema 3.1. @DyHKIIUM HECKOJIbKHX NepeMeHHbIX, Tu( depeHIaNIbHOE HCHHCICHUE.
Omnpenenenue GyHKINHU IBYX IEpEMEHHBIX. | eoMeTprudeckas nHTepnpeTanus GyHKIHNA

IBYX nepeMeHHbIX. JInnuu ypoBHs. O0001meHne Ha GyHKIUU POU3BOIBHOTO YUCIIa
IIEPEMEHHBIX.

YacTHble MPOU3BOAHBIE (PYHKIINI MHOTUX EPEMEHHBIX U UX T€OMETPUYECKHIA CMBICIL.
Huddepenuupyemocts GyHKINH MHOTUX MTepeMeHHbIX. JlocTaTouHoe yciaoBue
maddepenumpyemoctu. [lepsolit nuddepenman GyHKINN HECKOIBKIX EPEMEHHBIX H €r0
NPUMEHEHHE B IPUOIMKEHHBIX BHIYHUCICHUAX. YaCTHBIE TPOU3BOIHBIC CIIOKHOM (DYHKITHH.
[TpousBonHas no HanpasiaeHuto. ['paaueHT GpyHKMM u ero cBoiictBa. YactHsie

IIPOM3BO/IHBIE BHICIIUX NOPSAKOB. POPMYIIMPOBKA TEOPEMBI O IIEPECTAHOBKE MOPSIKA
muddepennmpoBanus. Juddepenimanst Beiciiero nopsaka. @opmyna Telinopa s GyHKIun
HECKOJIbKUX [TEPEMEHHBIX.

Pasnen 4. JxcrpeMyMbl pyHKIMI HECKOJIBKHUX IIepeMEHHbIX.



Heo6xonumoe ycnoBue sxctpemyma. KBagparuunas ¢popma u ee MaTpuna.
3HakoomnpeeneHHbIe KBajgpaTiuunbie popmbl. Kputepuit CuiibBecTpa MOCTOSHCTBA 3HAKA
KBaJpaTU4IHOM (hopMbl. JlocTaToOuHbIE YCIOBUS MAKCUMyMa U MUHUMYMa. Beirmykibie GyHKIum
MHOTHX IIepEMEHHBIX. Teopembl 00 dKCTpeMyMax BBITYKIIBIX (PYHKINH.

VY cioBHBIHN 9KCTpeMyM (PyHKIIMM MHOTHX epeMEHHbIX. MeTo MHOXKUTenel Jlarpamka.
I'eomeTpuueckas HHTEPIIPETALUS HEOOXOIUMOTO YCIOBUS JOKAJIIBHOTO YCIOBHOIO IKCTPEMYyMa.
JlocTaTouHOE yCIOBHE JIOKAIBHOTO YCIOBHOTO dKcTpeMyMa. Haxoxxaenne HanboIbpImux u
HAaMMEHBIINX 3HAUYCHUH (DYHKIMI HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOH OrpaHUYCHHOM
obuactu.

@DYHKIMH HECKOJIBKUX [IEPEMEHHBIX B 3a/1a4aX SKOHOMUKH. ONTUMU3ALMOHHBIE 3a7a4n

Ha OCHOBE IPOM3BOJCTBEHHBIX (yHKIUH. [IoHATHE O MEeTO/Ie HAMMEHBIINX KBaIPaTOB.

Tema 4.1. HeonpeejieHHbIH HHTErpaJl M ero cBoiicTa. Tabmuia 0CHOBHBIX
HEOIpEECICHHBIX UHTETPAJIOB. 3aMeHa IEPEMEHHON B HEOTIPEAEIEHHOM UHTETpaIE.
WuTerpupoBanue 1o yacTsM. 3ajiada O BBIUMCICHUH IUIOLIAIM KPUBOJIMHEHHON Tparneuny.
OrnpesesieHHbIN UHTETPaJl U ero cBoicTBa. TeopeMa 0 MpOM3BOIHON OMPEIEICHHOTO HHTETrpasa
1o epeMeHHOMY BepxHemy npeaeny. @opmyna Hetorona-Jleitonuna. Berancienne
ONPEIIEJICHHOI0 MHTETpaja METOIOM 3aMEHbI IepeMeHHOM. MIHTerpupoBanue 1no 4acTsam.
Hecob6cTBenHnbIit uHTErpal.

Tema 4.2. /IBoiiHbIe HHTETPAJIbI.

Onpenenenue JBOMHOrO UHTErpaia. Beluncienne JBOMHOIO HHTErpaia myTeM

IIOBTOPHOI'0 MHTETPUPOBaHM. MI3MEHEHME OPSAAKa NHTETPUPOBAHUS B IBOMHOM HHTErpalle.
Paspnen S. Teopusi BeposiTHOCTEH

Tema 5.1. BeposiTHOCTH c1y4yailHbIX COObITHII. OCHOBHBIE T€OpPEMbI TEOPHUH BEPOATHOCTEH.
YucneHHas Mepa BO3MOKHOCTH HACTYIICHHUS CIlydaitHOro coobITus. Knaccnueckuii u
CTaTUCTHYECKHUH MOIXOABI K ONPEIEICHHIO BEPOATHOCTH COObITHA. I 'eomMeTpruyeckas
BEPOSTHOCT. POpMyJIa [I BBIYUCICHUS T€OMETPUUECKON BEPOSITHOCTH. OrpaHnyeHus,
npucymnme 3Toi popmye. neMeHTsl KomOuHaTopuku. [lepecranoBku. Pazmerenust.
Coueranus. CBoiicTBa OuHOMHUANBHBIX K03 punmenToB. Mcnons3oBaHne METOI0B
KOMOWHATOPHKH Il BEIYUCIICHHUS BEPOATHOCTEH COOBITUI Y PHOBast MOJIEIb
(runepreomerpuueckoe pacmpenenenue). O6o0menue ypHoBoi Mojenu. Teopema CloKeHus
BepOSTHOCTEH. Teopema YMHOKEHHUS BEPOSITHOCTEH. 3aBUCHMbIC U HE3aBUCUMBIC COOBITHSL.
YcioBHas BEpOATHOCTh. BbIunciienne BeposSTHOCTEH CIOXKHBIX COOBITHI HA OCHOBE TEOPEM
CJIOKEHUS U YMHOKEHMS BepoaTHOCTEeH. PopMyria noiaHou BeposTHocT. PopMmyia baneca

(Teopema rumnores).



Tema 5.2. UcnibiTanns bepuyiuin. @opmyJia bepnyiin IloBTropHble He3aBUCHMBbIE
ucnbiTanus (cxema bepuyaan). Ycenex u Heynaya. Hucso ycnexoB B ucnbiTanusx bepuymim.
@opMyiia BBIYUCIEHUS BEPOSITHOCTH BOSHUKHOBEHHS! KOHKPETHOTO YKCJIA YCIIEXOB B CEPUU
WCIBITAaHUH 3aaHHON JHBI (hopMyna beprym). YacTHble citydan GOpMYIIHL.
HauBeposiTHelIee 41ciio yCcrexos.

Tema 5.3. Ciryyaiinble BeJIMUMHBI M MX YMCJI0BbIe XapaKkTepucTuku. [Ipumenenue
YHUCJIOBBIX XapaKTEPUCTUK B COLIMAIIBHO-O)KOHOMUYECKUX UCCIIEI0BaHMAX. JleTanu3anus
MaTEMaTUYECKON MOJIENH CIy4YailHOro SIBJIEHUS U KOHLIENIUS Cily4aiiHO! BennuuHbl. CioyuaiiHas
BEJIMYMHA KaK (DYHKIHS OT 3JIeMEHTapHBIX UCXOJ0B KCIIEPUMEHTA, OTpeIeTICHHAs Ha
BEPOSITHOCTHOM IIpOCTpaHcTBe. 9 JIUCKpeTHas U HeNpepblBHAA CiIydailHble BEIMYUHBL. Psj
pacnpeneneHus U QyHKIUS pacrpeeleHus ciaydaitHol BennauHbl. CBoiicTBa (QyHKIIUU
pacnpenenenus ciry4aiHol BenuuuHsbl. [110THOCTh BEpOATHOCTH (IUIOTHOCTD paclpeaeiCHus).
CBolicTBa INIOTHOCTH BEPOSATHOCTU. YUCIIOBBIE XapaKTEPUCTUKHU CIIy4alHbIX BETUYHUH —
MaTeMaTUYECKOE 0KUAAHNE, TUCIIEPCUs, CTAaHAAPTHOE OTKIOHEHHE; UX CMBICJIOBAsI HATPY3Ka,
CBOMCTBA, BBIYUCIICHUE 3TUX BEJIMYMH HA OCHOBE CTATUCTUYECKUX JaHHBIX. DKOHOMUYECKUI
CMBICJI MATEMATUYECKOI0 OKUJAHUS U CTAaHAAPTHOIO OTKIOHEHU. J[pyrue ynucioBsie
XapaKTePUCTUKU CIIy4alHbIX BEJIMUYMH (KBaHTWIH, MOJIa, ME/IMAHA).

Pasnen 6. DiieMeHTBI MaTeMaTH4Y€CKO CTATHCTHKH

Tema 6.1. OcHOBBI BLIOOPOYHOI0 MeTOAA. 32124l MATEMAaTHYeCKOi 1 NPHUKJIATHOMN
CTATUCTHKU. | eHepanbHas coBOKynHOCTh. CityuaiiHast BbIOOpKa. [loBTOpHBIE 1 OECTIOBTOPHBIE
BbIOOpKHU. Penpe3eHTaTuBHOCT BBIOOPKH. BaprannoHHslid psit. DMnupuyueckas GyHKIUsS
pacnpenenenus. ['padpuueckoe n300pakeHne BApHAIMOHHOTO PsiAa: MOJIUTOH, TUCTOTpaMMa,
KyMyJsiTa. XapaKTepUCTHKH LIEHTPAIBbHON TeHASHIINH (Cpeanee apupMeTuyecKoe, Moja,
MeJMaHa, cpennee reometpuueckoe). [lokazarenu Bapuanuu psja (pasmax, BBIOOpOUYHast
JHCTIEpCHsi, BRIOOPOYHOE CTAaHIAPTHOE OTKJIOHEHUE, KO PHUIUEHT Bapranuu). 3aKOH KOPHS
KBaJ[paTHOTO JJISi CTAHAAPTHOMN OIMIMOKU CPEIHETO.

Tema 6.2. ToueuHble 1 HHTEPBAJIbHbIC OLICHKH NIAPAMETPOB reHepalbHONH COBOKYIIHOCTH.
TodeuyHble OIEHKH NMapaMeTPOB I'eHepaTbHON COBOKYMHOCTH. TpeboBaHus, IpeabsBiIsieMble K
TOYEUHBIM OLIEHKaM (HECMEIIEHHOCTb, 3PPEKTUBHOCTD, COCTOATEIBHOCTD, YCTOWYHBOCTD).
Metoxa HanbobIIero MpaBaoo100us, METOI HAUMEHBIIINX KBAaJIPATOB U METOJ MOMEHTOB KaK
METO/BbI ITOJIyYEHUSI TOYCUHBIX OLEHOK ITapaMEeTPOB I'eHEPAIIbHOW COBOKYITHOCTH. Hawmny4dime
OLICHKHA MaT€MaTHYECKOr0 OKUIAHUs, JUCIIEPCUH, TeHEPAIBHON 10U, [IoHATHE HHTEpBaIBLHOIO
OLICHUBAHUs [1apaMETPOB I'€HEPaIbHON COBOKYITHOCTU. JlOBEpUTEIbHAS BEPOSTHOCTh U
npesenbHas OmuOKa BHIOOPKH (TOYHOCTH OIICHKH). Miest MoCTpOeHus T0OBEpUTENHHOTO

HHTCpBAJIa. HOCTpOCHI/Ie AOBCPUTCIIBHBIX UHTCPBAJIOB AJId T'CHEPAJIbHOI'O CPCAHCTO UIIN



MaTEMaTHUYECKOI0 OKUIaHUs (IIPU U3BECTHON U HEM3BECTHON JUCIEPCUH) U BEPOSITHOCTH
OMHOMMAIBHOTO 3aKOHA PACHPECTICHHS WM TeHEPAITbHOMN J10JIM U3y4aeMoro npusHaka. Oobem
BBEIOOPKH, 00CCTICUNBAIONINH 3aJaHHYIO TIPEICTHHYIO OIIMOKY BEIOOPKH.

Tema 6.3. I[IpoBepka HEKOTOPBIX CTATHCTHYECKUX runote3. [lousaTue craTucTuyeckon
runore3bl. OcHOBHAs (HyseBasi) U albTepHaTUBHAs (KOHKYPHUPYIOIIasl) TUIIOTE3bI,
rapaMeTpU4eCKue U HenapaMeTpUIECKUE THIIOTE3bl, IIPOCTHIE U CII0KHBIE rUnoTe3bl. Kpurepui.
OmmOku repBoro u BToporo poaa. Kputudeckast 0651acTh ¥ 00JIaCTh IPUHSATHS THITOTE3BI.
YpoBeHb A0BEPUsI U YPOBEHb 3HAYMMOCTH. J[ByCTOPOHHHKE, IPAaBOCTOPOHHUE, JIEBOCTOPOHHHE
Kputnyeckue odnactu. [Ipoueaypa npoBepku napaMeTpruueckoi runotessl. [IpoBepka
HEKOTOPBIX TUIIOTE3 JJI1 HOPMAJIBHO PACIIPEIEICHHBIX T€HEPAIBHBIX COBOKYITHOCTEH: O
YKCJIOBOM 3HAUEHUU I'€HEPAILHOTO CPEAHETO; O YUCIOBOM 3HAYEHUM FeHEPaIbHON JOIH (MU O
BEPOSATHOCTH OMHOMHAIILHOTO 3aKOHA PACIIPEICIICHUS ), O PABEHCTBE I'€HEPAIBbHBIX CPEIHUX, O
paBeHcTBe TeHepanbHbIX gonel. Koadounuent xoppessiiuu [Mupcona. IIpoBepka runoresst o
3HaYnMocCTH K03 Puunenta koppensun [upcona. Koadduuuent panrosoit koppensunu
Crniupmena. [TpoBepka rumotessl 0 3HaUMMOCTH K03 dunmenta koppensaun CrimpMeHa.
Kpurepuii 3HaK0B.

Paznen 7. Teopust psaos.

Tema 7.1. UncoBbie psigbl. Onpeaesienne 4ucjioBoro psjaa. CBoiicTBa psI0B.

CxonuMocTh YUCIIOBBIX psiioB. [Ipu3Haku cxonumoctu. [Ipu3Hak cpaBHEHMSI, UHTETPAJIbHbBIN
IIPU3HAKN CXOAUMOCTH YnCIOBbIX psiaoB. ITpusnaku Komu n Jlanambepa npu ucciiejoBaHuU
CXOJMMOCTH YHCIIOBBIX PSIOB.

Tema 7.2. @ynkuuonanbuble psaabl. OyHkunoHanbHbIN psag. CteneHHon pan. Paauyc u
00J1aCTh CXOJUMOCTH.

Paznen 8. Iuddepennuanbubie ypaBHeHHUs.

Tema 8.1. IuddepennuanbHbie ypaBHeHHUs IEPBOro NopsiaAKa. 3aauu, IpUBOJAIINE K
muddepeHranbHbIM ypaBHeHHSIM. 3anada Ko, YpaBHeHUs ¢ pa3/ieeHHbBIMU IePEMEHHBIMH.
VYpaBHEHUS ¢ pa3IeNAIOMUMICS TepeMeHHbIMU. JInHelHbIe nuddepeHnuanbHble ypaBHEHUS
nepBoro nopsaka. OqHOPOAHbIE OOBIKHOBEHHBIE U ()ypaBHEHHS MIEPBOTO MOPAIKA. Y paBHEHUE
Bbepnymnu. Pemenne nuHeiHbIx nugdepeHnuanbHbIX ypaBHEHHH METOJ0M BapUaIiu
IIOCTOSTHHOM.

Mertox beprymnu Uit pemieHust TMHEHHBIX TU(depeHIINaTbHbIX YPAaBHEHHI IEPBOTO MOPSIKA.
Tema 8.2. JInuneiiHble ypaBHeHHUs] BTOPOro NMOPSIAKA € NOCTOSIHHBIMH K03 puunenramu.

JIuneitnast HezaBucUMOCTh QpyHKUMi. Onpexnenurens BpoHckoro.



Pemrenne nuHENHBIX HEOAHOPOAHBIX YPAaBHEHHUI BTOPOT'O MOPSAIKA C IOCTOSIHHBIMU
kodpduurentamu. Haxoxaenue yacTHOTo pemieHus. Perenne TMHEHHBIX OJHOPOIHBIX
yYpaBHEHHI BTOPOTO TOPSIIKA C TIOCTOSSHHBIMU KO3 (UITEHTAMH.

Pa3znen 9. BekTopbl U X CBOMCTBA.

Tema 9.1 HesqimHeiinble onepannu ¢ Bekropamu. Onpenenenue Bekropa. Onepanuu Haj
BEKTOpPaMH, UX CBOMCTBA. JIMHENHBIE onepauy Ha BeKTopaMmu. HenrHelHble onepanuy Ha
BEKTOPAMHU

Tema 9.2. MeToa KOOPANHAT Ha IVIOCKOCTH. Buibl koopanHaT Ha miiockoctu. Meroa
KOOPJMHAT HA IIJIOCKOCTH. Y paBHEHUE NPAMOU. YTOJI MEXAY ABYyMs IIPSAMbIMU. B3aumHoe

PACIIOIIOKCHUC IIPAMBIX.

5. O6pa3oBare/ibHbIe TEXHOJIOTHHU
AKTUBHBIC U UHTEPAKTUBHBIC (POPMBI: JICKIINHU, TIPAKTUIECKUE 3aHATHUS, KOHTPOJIbHBIE PadOThI,
KOJUIOKBUYMBI, 3a4Y€Tbl W DJSK3aMCHBI. B Tteuenne CCMCCTPOB CTYACHTBHI PCIIAOT 3aldayu,
yKa3aHHBIE MPETIO1aBaTEIIEM.
6. YueOHO-MeTOAMUYeCKOe oO0ecneyeHHMe CAMOCTOSAATEJBHOH PadoTbl  CTYIEHTOB.
OueHouyHble cpeacTBa /UISl TeKylIero KOHTPOJS YCIeBaeMOCTH, MPOMEXKYTOYHOI

arreCcTanmu 1Mo uToraMm OCBOCHuUus1 JTUCIHUIIJIMHBI.

6.1. IL1an camocTosITeIbHON PAa00OTHI CTY/ICHTOB

Henen |[Ne tembr

o
Bun camocTosaTensHOI paboThI

1 2 3

Cemecrp 1.

Pazaen 1. DjieMeHTBI JIMHEHHOH aJre0pbl 1 aHAJIMTHYECKON reOMeTPUH

1 1.1. [ToaroroBka K ayIUTOPHOMY 3aHSATHIO:

. paboTa ¢ TEOpEeTUIECKIM MaTePHUaIoM; U3ydeHHEe OCHOBHBIX IOHATHH H
OTIPEICIICHUIN TEMBI:

TIOHATUC PABHOCUIIBHOCTHU CUCTCMBI, IIOHATUC PCUHICHUS CUCTECMBEIL, IMOHSATHN OCHOBHAS
Marpuna u OCHOBHOM OIIPpEACIUTEIIb CUCTEMBI.

. pelIeHye 3a1a4d U YIIpaKHEHUI;

CTaHaapT: peIICHUE CUCTEM JIMHCHHEBIX ypaBHeHI/Iﬁ C IBYMs U TPEMS HCU3BCCTHBIMHU,

BAapHUAaTHUBHBIC. PEIICHUEC CUCTEM C IMapaMeTpaMu, ONIPEACIICHUC yCHOBI/Iﬁ COBMCCTHOCTH




CHUCTEMBI 1 KOJIMYCCTBA €€ peIHCHI/Ifl;

1.2. [ToaroroBka K ayIUTOPHOMY 3aHSATHIO:
. paboTa ¢ TEOpEeTHIECKIM MaTepHUaIoM; U3ydeHHEe OCHOBHBIX IOHATHH H
OTIPEICIICHUIN TEMBI:
TIOHATUC PABHOCUIIBHOCTHU CUCTCMBI, IIOHATUC PCUHICHUS CUCTEMBEIL, MMOHATHI OCHOBHAS
Marpuna u OCHOBHOM OIIpEACTIUTEIIb CUCTEMBIL.
. pelIeHye 3a1a4 U YIIpaKHEHUI;
CTaHAapT: peIICHUE CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMs U TPEMS HCU3BCCTHBIMHU,
BAapHUAaTHUBHBIC. PEIICHUEC CUCTEM C IMapaMeTpaMu, ONIPEACIICHUC yCHOBI/Iﬁ COBMECCTHOCTH
CHCTEMBI U KOJIMYCCTBA €€ pemeHHﬁ;

1.3. [ToaroroBka K ayIUTOPHOMY 3aHATHIO:
. paboTa ¢ TEOpeTUIECKIM MaTepHUaIoM; U3ydeHHEe OCHOBHBIX IOHATHH H
OTIPECIICHUIN TEMBI:
TIOHATHUC PABHOCUIIBHOCTHU CUCTCMBI, IIOHATUC PCUHICHUSA CUCTEMBEIL, MMOHATHI OCHOBHAS
Marpuna u OCHOBHOM OIIpEACIUTEIIb CUCTEMBI.
. pelIeHye 3a1a4 U YIIpaKHEHUI;
CTaHaapT: peIICHUE CUCTEM JIMHEHHBIX ypaBHeHI/Iﬁ C IBYMs U TPEMS HCU3BCCTHBIMHU,
BAapHUAaTHUBHBIC. PEIICHUEC CUCTEM C IMapaMeTpaMu, ONIPEACIICHUC yCHOBI/Iﬁ COBMECCTHOCTH
CHCTEMBI U KOJIMYCCTBA €€ pemeHHﬁ;
Pa3zgen 2. MaTemaTuyeckuil aHaau3. @PyHKIHMU OHOM NEePpEeMEHHOM.

2.1. [ToaroroBka K ayIUTOPHOMY 3aHSATHIO:
. paboTa ¢ TEOpEeTHIECKIM MaTepHaIoM; OTIpeIeIeHU OCHOBHBIX ONEpannii Hal
MHOXCCTBAMU, U3YUCHUEC UX CBOﬁCTB, A0Ka3aTC/IbCTBa paB€HCTB MHOXKECTB.
. pelIeHye 3a1a4d U YIIpaKHEHUI;
JOKa3aTcJIbCTBO OCHOBHBIX CBOMCTB onepaunﬁ HaaQ MHOXKECTBaAMH, HUCIIOJIb30BAaHUC
YHUBCPCAJIBHOTO MHOXECTBA, CI/IMMCTI)I/I‘ICCKOﬁ Pa3sHOCTHU MHOXKECTB.
. MOATOTOBKA K KOHTPOJIBHOM padore.

2.2. [ToaroroBka K ayIUTOPHOMY 3aHSATHIO:

. paboTa ¢ TeOpeTHIECKIM MaTePHaJIOM; U3ydYEeHNE OCHOBHBIX OTPEIETICHIH:
orpesereHne OMHAPHOTO OTHOIIEHUS, €0 CBOMCTB, ONPeIeICHNE OTHOIIECHUS
9KBHUBAJICHTHOCTH. VI3ydeHme (pyHKIMOHATBHBIX OTHOIICHUH, OTOOpaXKEHHA.

. pelIeHye 3a1a4d U YIIpaKHEHUI;

CTaHAAPT.: OTIPECIICHNE CBONCTB OMHAPHOTO OTHOIICHHUS.




BapUATUBHEIC: IOCTPOCHUE OMHAPHBIX OTHOIICHUHN C 3aJaHHBIMHA CBOWCTBAMH.
OmpeneneHue CBONCTB OTOOPaXKEHUH, SBISIONTUXCSI KOMIIO3HUITNEH OCHOBHBIX
AIEMEHTAPHBIX (DYHKIIHA.

. MOATOTOBKA K KOHTPOJIBHOM padore.

Cemectp 2. Paznen 3. MaremaTnuecknii aHau3. @yHKINH HECKOJIbKUX

NMEePEMECHHDbIX.

3.1.

IToaroToBka K ayAMUTOPHOMY 3aHATHIO:

. paboTa ¢ TEOPETUIECKIM MaTepHaIoM: H3ydeHHe OCHOBHBIX OIPEIeIeHNH TEMBI.
Pa30op mokaszarenpcTBa MPOCTEHIINX CBOMCTB BEKTOPHBIX MPOCTPAHCTB.

. pelIeHMe 3a1ad U YIIPaKHEHUI:

peuieHue 3a4a4 Ha y3HABaHUE CTPYKTYPbl BEKTOPHOI'O IIPOCTPAHCTBA.

3.2.

IToaroToBka K ayAUTOPHOMY 3aHATHUIO:
. paboTa ¢ TEOpEeTHIECKIM MaTepHaIoM:

paboTa 1Mo YCBOSHHUIO OCHOBHBIX OINPEACIICHUN THHEHHON 3aBUCUIMOCTH U
HE3aBHUCUMOCTH CUCTEMbI BEKTOPOB.

. pelIeHye 3a1ad U YIIPaKHEHUI:

peuIcHuEC 3a/1a4 Ha OIPCACIICHUC JIMHEWHOM 3aBUCUMOCTH ¥ HE3aBUCHUMOCTH CHCTEMBI
BEKTOPOB.

° IMOATOTOBKA K KOJUIOKBUYMY

3.3.

IToaroToBka K ayAMTOPHOMY 3aHATHIO:
. paboTa ¢ TEOpEeTHIECKIM MaTepHaIoM:

paboTa ¢ OCHOBHBIMH OTIPENICICHUAMH TEMBI, IOKa3aTeIbCTBO PAaBEHCTBA CTPOUEUHOTO U
CTOJIOIIOBOTO PAHTOB MaTPHIIEI, paboTa C T0KA3aTEIbCTBOM KPUTEPHUS COBMECTHOCTH
CUCTEMBI IMHEHHBIX YPABHEHUH.

. pelIeHMe 3a1ad U YIIPaKHEHUI:

pelieHue 3a1a4 Ha ONpeeNICHUE paHra MaTpulibl. Penienue 3a1a4 Ha IpUMEHEHHE
KPUTEPHUSI COBMECTHOCTU CUCTEMBI IMHEHHBIX YPABHEHUM.

° IMOATOTOBKA K KOJUIOKBUYMY

6.2. MeToauueckue YKa3aHud 110 OpraHm3anuu CaMOCTOSITEJIbLHOI paﬁoTbI CTYAEHTOB




YcnemHoe n3ydeHne Kypca TpedyeT oT 00yJaromuXcst MOCEIIEHUS JISKIIHIA, aKTUBHOM paboThl Ha
MPAKTUYECKHUX 3aHSITHIX, BHINIOJHEHUS BCeX yUeOHBIX 3a/IaHUM MPEnoaaBaTelis, 03HaKOMJICHUS C
OCHOBHOH U JOTIOJIHUTENBHOM JIUTEPATYPOH.

3anuck JeKIUN — 0J1Ha 13 (HOPM aKTUBHOH CaMOCTOSATEILHOM paboThl 00yJaroIIuXcs, TpeOyromas
HABBIKOB  YMEHHS KPAaTKO, CXeMaTHYHO, TIOCIIEIOBATENILHO U JIOTHYHO (PUKCHPOBATH OCHOBHBIE
MIOJIO’KEHUSI, BBIBOBI, 0000IIeHNs, POPMYITUPOBKH. B KOHIIE JIEKIINY TIPETI01aBaTeIh OCTABIISIECT
BpeMs (5 MHHYT) AJI TOTO, YTOOBI 00yYaronIfecs: MMEIH BO3MOKHOCTD 33J1aTh yTOUHSIONINE
BOIIPOCHI IO U3y4aeMoMy MaTepuany. M3-3a HeA0CTaTOYHOTO KOJMYECTBA Ay IUTOPHBIX YaCOB
HEKOTOPBIE TEMBI HE YAAE€TCSI OCBETUTDH B IMIOJTHOM 00BEME, MOATOMY MPETNOIaBaTENb, IO CBOEMY
YCMOTPEHHIO, HEKOTOPBIE BOTIPOCH BEIHOCHT Ha CAMOCTOSTEIbHYIO paboTy CTYJEHTOB, PEKOMEHIYS
Ty WK UHYIO0 TUTepatypy. Kpome 3Toro, asns Jydiiero ocBOCHHs MaTepraia U CHCTeMaTH3alun
3HaHUH MO JUCHUIUIMHE, HEOOXO0AMMO MTOCTOSIHHO pa30upaTh MaTepUalbl JIEKIHUH 110 KOHCIIEKTaM U
y4eOHBIM TTOCOOUsAM. B ciiydae HeoOX0oaMMOCTH 00paniaThCs K MPENo1aBaTelio 3a KOHCYJIbTaIlueH.
[MoaroroBKa K NpPaKTHYECKUM 3aHATHSIM.

[Ipu moAroToBKe K MPAKTUYECKUM 3aHATHUSAM CTYJIEHT AOJKEH U3yUYUTh TEOPETUUECKHUIN MaTepual 1o
TEeMe 3aHATHS (MCIOIb30BaTh KOHCIIEKT JIEKINI, U3yUYUTh OCHOBHYIO JINTEPATYPy, O3HAKOMHUTHCS C
JOTIOJTHUTENBHON JTUTEPATYPOH, TPH HEOOXOJUMOCTH IOMIOJIHUTH KOHCIIEKT, JIeasi B HEM
COOTBETCTBYIOILIME 3aMCH U3 JIUTEPATYPHBIX HCTOYHUKOB). B ciydae 3aTpyaHeHui, BOZHUKAIOIINX
MIPU OCBOCHHUH TEOPETUUYECKOT0 MaTepuaia, CTyACHTY CIeIyeT o0pamaTbes 3a KOHCYJIbTaluen K
npenonaasareinto. s Ha KOHCYJIBTALMIO, HEOOXOJUMO XOPOLIO MPOAYMAaTh BOIIPOCHI, KOTOPHIE
TpeOyIOT pa3bsICHEHHUS.

B Hauane npakTH4eCKOro 3aHATHA MIPENOIaBaTeNIb 3HAKOMUT CTYJEHTOB C TEMOM, OrJIallaeT IIaH
MIPOBEACHUS 3aHATHA, BEIAACT 3aaHusl. B TeueHne 0TBeIeHHOTO BPEMEHHU Ha BHINIOJHEHUE PAOOTHI
CTYZIEHT MOXKET 00paTUThCA K MPENoAaBaTeNo 32 KOHCYIbTAlMEeH UK pa3bsicHEeHUsIMU. B KoHIe
3aHATHS MPOBOJUTCS TIPHUEM BBITIOJTHEHHBIX 3aJJaHHi, COOECETOBAaHUE CO CTYACHTOM.

Buj padot MeToauyeckne peKOMeHIaluu

Jlexuun Bectu xoHcmekT sekumid. JIeknuu BenyTcs B OTAENIBHOM 00liel TeTpaau,
PEKOMEHIyEeTCsl OCTaBJIATH MECTO JUIsl 3aMETOK, HApUMEpP B BUIE IIOJICH.
3HaHME OCHOBHOI'O MaTepuajla IpeAbIAYyIIMX JIEKUUM, BKIOYas 3HAHUE
OCHOBHBIX OIIPEJCICHUN W KIIOUYEBBIX TeopeM. PekomeHayeTcs BBIIEIATh B
TEKCTE KIIFOUEBBIE CII0BA, ONPEACIICHHUS], IEMMbI U TEOPEMBI.

B XO0J€ MOArOTOBKU K NPAKTUYCCKUM 3aHATHAM U3YUUTh OCHOBHYIO
JUTEPATypy, JEKIIMHA. BHUMATENBHO CITyIIaTh U KOHCIIEKTHPOBAThH Oa30BbIE
IIpakT. 3aHATHS | mpuMepsl, pa3oupaeMble IpenoaBaTeneM. 3a1aBaTh yTOUHSIIONINE BOIPOCH B
X071e pemeHus 6a30BbIX 3aa4 npenojaasareneM. [lpu pemennntoManHux
3aJJaHUN TIEPUOJMUECKU BO3BPAIIATHCS K pa300paHHBIM Ha MPAKTHYECKUX
3aHATHX 3a7a4aX. CBOEBPEMEHHO U TIOJIHOCTBIO PeIaTh 3aJauu Ha
CaMOCTOSITENIbHYIO padoTy.

CBoeBpeMEHHOE U Ka4YeCTBEHHOE BBIITOJHEHHE CAMOCTOSATEILHONW PabOTHI
0azupyercst Ha COOJIIOICHIM HACTOSIIUX PEKOMEHIAUI U N3y4YeHUH
PEKOMEHIOBaHHOM JIMTEPATyphl. 33/1aBaTh BOMPOCKHI B TEX MECTAX PEIICHUS
3aj1a4, BHI3BABIINX 3aTPyAHEHHE [IPU CAMOCTOATENBbHON padore. CTyaeHT
MOXET AOIIOJJHUTH CIIMCOK HCII0JIb30BaHHOM JIUTCPATyphbl COBPCMCHHBIMU
HNCTOYHHKaMHU, HCIIPCACTABJIICHHBIMUA B CIIMCKE pCKOMeHﬂOBaHHOﬁ
JINTEPATYPHI.




Camoct. paboTa | CamocrositenbHas paGoTa BEAETCS B TOIl Ke TETPAH, UTO U IPAKTHYSCKHE
3ansaTHs. CaMocTosTenbHas padoTa - 3TO OTACIbHBIN OJ0K, KOTOPBIHA
BBIJIEJISIETCS 3ar0JI0BKOM, Hanpumep, "Jlomamnnue 3ananue”. Pekomenayercs
npopadaThIBaTh MaTepHall HEIOCPEACTBEHHO TOCIIE MPAKTUIECKUN 3aHATHA.
[Tpu pemenuu 3a1a4 1 IPUMEPOB PEKOMEHIyETCS HX BBIIIOJHEHHE TI0 00pasily
U3 IPAaKTUIECKOT0 3aHATHsA. CBOEBPEMEHHO U MOJHOCTHIO peIIaTh 3a/1a4H Ha
CaMOCTOSITENbHYI0 paboTy. CBOEBpPEMEHHOE M KaU€CTBEHHOE BBITIOJIHEHHE
CaMOCTOSITEILHON PabOThI Oa3upyeTcst Ha COOIIOICHIUHN HACTOSIITIX
pPEeKOMEHIalni U U3yUYeHHH PEKOMEHJ0BAHHOW JTUTEPaTyphl. 3a1aBaTh BOIPOCHI
B TEX MECTaxX PeLIeHUs 3ajiay, BHI3BABIINX 3aTPyAHEHHE IIPU CAMOCTOSATEIILHON
pabote. CTyZIeHT MOXET JOMOJIHHUTH CIIMCOK MCIIOJIb30BAaHHOM JIUTEPATyPhI
COBPEMEHHBIMU UCTOYHHUKAMH, HE TIPECTABICHHBIMU B CIIUCKE
PEKOMEHIOBAHHOM JINTEPATYPbI

ITonrotoBKa K | [ToxroToBKa K 9K3aMeHy WM 3a4€Ty BEACTCS HA OCHOBE Kypea JICKIHAN WK

9K3aMCHY PEKOMEHIOBaHHOM TUTEepaTyphl. HeoOX0AMMO 3HaHNE U TOHUMAHUE BCEX
MOHSITUI, OIIPEJIETICHUN, YTBEPKIEHUI, JieMM U TeopeM. HeoOxonumo ymenue
(GopMyIHpOBaTH TEOPEMBI B (JOPME HEMPOTUBOPEUMBBIX JTIOTHYECKHX
KOHCTPYKUUH. JKenarenbHo yMeTb CTPOUTH M IPUBOAUTH IPUMEPHI K
COOTBETCTBYIOIIUM ONpECICHUSIM U yTBepxkaeHussM. Heobxonumo 3Hanue
JI0Ka3aTeIbCTBA TEOPEM U OCTAIBHBIX YTBEPIKICHHIH.

6.3. MartepuaJbl 1Jif NPOBeJeHUs] TeKYIIEro M NMPOMEKYTOYHOIr0 KOHTPOJISI 3HAHUIA
CTY/JA€HTOB

OI'OC BO B cOOTBETCTBUHU ¢ IPUHIMIAMHU bOIOHCKOTr0 mporecca OpueHTUPOBAHBI
IPEUMYILIECTBEHHO HE Ha coo0mIeHne 00ydaromeMycs KOMIUIEKCa TEOPETUUYECKUX 3HAHUIL, HO Ha
BEIPa0OTKY y OakanraBpa KOMIIETCHIINH — JHMHAMHYECKOTO Habopa 3HaAHWUH, yMEHHI, HABBIKOB U
JUYIHOCTHBIX Ka4eCTB, KOTOPHIE IMO3BOJISAT BBIITYCKHHUKY CTaTh KOHKYPEHTOCTIOCOOHBIM Ha PBIHKE
TpyZAa ¥ yCIenTHO Npo(eCCHOHATBHO PEeaTn30BBIBATHCS.
B nmporecce onenku 6akanaBpoB HEOOXOANMO HCTIOIB3YIOTCA KaK TPaAULIMOHHBIE, TaK U
WHHOBAIIMOHHBIE THITBI, BUIBI H (HOPMBI KOHTPOJIS. [Ipr 5TOM MOCTETIEHHO TpaJAUuIIMOHHBIE CPEACTBA
COBEPIICHCTBYIOTCS B PyCJi€ KOMIIETEHTHOCTHOTO TI0/IX0/1a, @ ”THHOBAIIMOHHBIE CPEICTBA
aJaNTHPOBAHBI 111 TOBCEMECTHOTO MTPUMEHEHUS B POCCHMCKON BY30BCKOM IPAKTHKE.
Lean npoBegenust aTTecTAlMU — IIPOBEPKA OCBOEHUST 00pa30BaTENbHOM MPOrpaMMbl AUCIUILIUHBI-
MPaKTHKyMa depe3 c(hOpMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3YIbTATOB.
IIpome:kyTouHAas aTTecTalMs OCYIIECTBIISIETCS B KOHIIE CEMECTPa U 3aBepIlaeT U3yUeHue
JVCIIMTIINHBL; TTIOMOTAeT OLIEHUTH KPYITHBIE COBOKYITHOCTH 3HAaHUHN M YMEHHH, (HOpMUPOBaHUE
onpeeIeHHBIX KOMIETEHIIUH.

OLEHOYHBIMU CPEACTBAMU TEKYIIETO OLICHUBAHUS ABJISIFOTCS: JOKJIA/, TECTHI 10 TEOPETUYECKUM

BOIIPOCAM JUCUUILIMHBI, 3alldTa MpakTUYecKux padoT u T.n. KOHTponbs ycBOeHHS Marepuaia
BEJIETCA PEryJsipHO B TEUEHHE BCEr0 CEMECTPa Ha MPAKTHUYECKUX (CEMHUHApPCKHX, J1aOOPaTOPHBIX)

3aHATHAX.

KpnTepml OICHKH HpOMe)RyTOqHOﬁ aTTeCTallui B (l)opMe 3aveTa

OneHnka XapakTepucTHKa TpeOOBaHUH K pe3yabTaTaM aTTecTalu B popme 3adeTa




«3aureHoy

Teopernueckoe conepxaHue Kypca OCBOCHO HOJIHOCTBIO 0€3 IPOOeIoB Uin
B II€JIOM, WJIH OOJIBIIEH 9acThI0, HEOOXOINMBIEC TPAKTHYECKHE HABBIKH PAOOTHI €
OCBOEHHBIM MaTepHalioM C(HOPMHUPOBAHBI WIH B OCHOBHOM C()OPMHUPOBAHEI, BCE
W OOJBIIMHCTBO MPEIyCMOTPEHHBIX pabodell mporpaMMoi yueOHbIX 3aJaHui
BBITIOJTHEHBI, OT/IEbHbIE U3 BBHIIIOJTHEHHBIX 3aJJaHUH COJIEPKaT OMINOKH

«He 3aureno»

Teoperudeckoe cofepkaHne Kypca OCBOCHO YaCTUIHO, HEOOXOTUMBIC
HaBBIKH paboTH! He chOpPMHUPOBAHBI WM C()OPMHUPOBAHEI OTAEIHHBIE U3 HUX,
OONBIIIMHCTBO MPEAYCMOTPEHHEBIX paboueii yueOHOU mporpaMMoi 3alaHuil He
BBITIOJTHEHO JTMOO0 BBIMOJIHEHO C TPYOBIMU OMIMOKaMH, Ka9eCTBO MX BBITTOJHEHUS
OILIEHEHO YHCIIOM 0ayIoB, OJM3KUM K MUHIMYMY.

KpnTeplm OICHKH l'[pOMe)KyTO‘lHOﬁ aTTeCTallui B (bopMe IK3aMeHa

Orenka

XapakTepucTHKa TpeOOBaHHUH K pe3ysibTaTaM aTTecTaluy B popMe dK3aMeHa

«OTIn4HO»

Teoperuueckoe conepxaHue Kypca OCBOCHO IIOJHOCTBIO Oe3 po0enos,
CHCTEMHO U TTTy00KO0, HE0OXOANMbIE TPAKTHUECKHE HABBIKH PaOOTHI C OCBOCHHBIM
MaTepuasoM cOpMHPOBAHEI, BCE MIPEIyCMOTpEHHBIE paboueil yueOHOH
MporpaMMoi yueOHbIe 3a1aHuUS BBIITOJIHEHBI 0€3yIIPedHO, Ka9eCTBO MX
BBITIOJTHEHNS OLIEHEHO YHCIIOM 0aylIoB, OJM3KHM K MAaKCUMYMY.

«Xopomo»

Teoperudeckoe cofepkaHue Kypca OCBOSHO B 1esioM 0e3 mpooenos,
HE00XOIMMBIE TPAKTUICCKUE HABBIKK PabOTHI C OCBOCHHEIM MaTepUaIOM B
OCHOBHOM C(OPMHUPOBAHEI, MPEAYCMOTPEHHBIE pabodell yueOHO0# mporpaMMoit
y4eOHBIE 3a]JaHUS BBITIOTHEHBI C OTACTFHBIMI HETOYHOCTSIMH, Ka9eCTBO
BBIITOJHEHMS OOJIBIIMHCTBA 3aaHUH OIEHEHO YMCIOM 0ajaoB, OJIM3KUM K
MaKCHUMYMY.

«Y IOBJIETBOPUTE
JIBHO»

Teoperndeckoe cofepkaHne Kypca OCBOSHO OOJBINEH 9acThi0, HO TIPOOEITBI
HE HOCST CYIICCTBEHHOTO XapaKkTepa, He0OX0JUMbIE TPAKTUIECKIUEC HABBIKU
paboTHI C OCBOSHHBIM MAaTEPUATIOM B OCHOBHOM C(HOPMHUPOBAHEI, OOIBITUHCTBO
MIPEAYCMOTPEHHEIX paboueit yueOHOH mporpaMMoil yaeOHBIX 3aJaHUH BBIIIOTHEHBI,
OTIICTTHHBIC U3 BHIMIOJTHCHHBIX 33/IaHUH COACPKAT OITHOKH.

«Heynosnersopu
TEJILHO»

Teoperudeckoe cofepKaHue Kypca OCBOCHO YaCTUIHO, HEOOXOIMMBIC
HaBBIKH paboTHI He chOpMHUPOBAHBI HITH CPOPMHUPOBAHBI OTAEIHHBIE U3 HUX,
OOBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yaeOHOH mporpaMmMon yaeOHbIX
3aJIJaHUH HE BBIITOJIHEHO JHO0O0 BBHIIIOIHEHO C TPyOBIMHU OIMIMOKAaMH, KA4eCTBO HX
BBITIOJTHEHHUS OLIEHEHO YHCIIOM 0ayioB, OJM3KUM K MUHIMYMY.

Konmponws oceoenus komnemeHnyuii

m\ix

Ne Bun xonTpons KonTposmpyembie paznueibl KomnereHuumn, KOMIIOHEHTHI

KOTOPBIX KOHTPOJIUPYIOTCS




KOHTp.paboTa(IpoBepka

1 OLICHKA)

1 AynuTopHas Paznen 1-Paznen 2

YK-2, OIIK-1,0I1K-2

[lonroroBka K|
TeCTHPOBAHUIO(OIICHKA

pe3yIbTaTOB)

2 TecTtupopanue. Pasnen 3-Pa3nen 4

YK-2, OIIK-1,0I1K-2

percHue

[MpaKTUUECKUX 3aJaHui

3 CaMOCTOSITENbHOE Pasnen 5-Pa3nen 6

YK-2, OIIK-1,0I1K-2

(aymuropHast)
4 3auer B | cemectpe Paznen 7 VK-2, OIIK-1,0I1K-2
5 | OxsameH BO BTOPOM Paznen 8-Paznen 9 YK-2, OIIK-1,0T1K-2
cemecTpe

Mamepuanst 0na npoeedenus meKyuwieco0 KOHMPOIA 3HAHUNL U HPOMENCYMOUHOU

ammecmauuu.

BO]'lpOCbI " 3aJaHUA JJI KOHTPOJIsA paGOTbI CTYACHTOB 110 TMCIHHUIIJIUHE Bobicuiass MmaTeMaTHKAa.

Bapuanr -1.

1. PemunTh cucTeMy JHMHEHHbIX YPABHEHUI:
a) merogom Kpamepa;

0) meronoMm ["aycca;

B) METOAOM O0OpPaTHOW MAaTPHUIIEl (MATPUIHBIM METOJIOM).

X+y+2z=0
2x -y =0
-Xx+y+z=0

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

2X -2
7 X

> 5.




3. BbIYUCJIUTD ONpe/ieIuTeNb:
a) 1O OTIPEICIICHHUIO;

0) pa3iioKEHUEM TI0 CTPOKE.

3 -2 1
-2 1 3
2 0 -2

4. Haiitu f (A), eciu 3apanbIf(x) u A.

11 2
flx)=2x"+3x+5 u 4A=[1 3 1
4 1

5. OnpezleJme CcOOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHI{ A:

1 6
A=
1 2
6. OnpezleJme paHr Manl/IIlI)I, npeoﬁpa3OBaB ec B CTyl'leH'-laTle METOA0OM Faycca.
-8 -13 -14 -3
3 4 2 1

3
0
2 6 10 8 12 6
1 0 5 6 6 3

7. PelinTh MaTpU4YHOE yPABHEHHE:

1 0 3 14 100
21 -1 21

A= :B=|4 1 1| C=|-11D= cE={010
30 1 33

1 2 -2 2 001

A-B+2-C"=3-x

Bapmuanr -2.

1. PeminTh cucTeMy JHMHEHHBIX YPABHCHUI:
a) merogom Kpamepa;
0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOJIOM).



2x-4y+3z=1
x-2y+4z=3
3x—-y+5z=2

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

1 3 x
4 5 -1 |=0.
2 -1 5

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 10 OTIPEICIICHHUIO;

0) pa3iio’KEHUEM TI0 CTPOKE.

2 3 4
5 -2 1
1 2 3

4. Haiitu f (A), eciu 3apanbIf(x) u A.

flx)=3x*-4x+9 wu A=('1 2)
3 4

5. OnpezleJme COOCTBEHHbIE 3HAYEHHSA U COOCTBEHHbIE BEKTOPbLI MaTpPUI{ A:

e

6. Onpez]eJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTYICHYIATYI0 METOAOM Faycca.

2 5 5 5
A=3 5 6 6
1 1 1 1

7. PelinTh MaTpU4YHOE yPABHEHHE:

1 0 3 14 100
21 -1 21
A= B={4 1 1| C=|-11D= cE={010
30 1 33
102 2 2 001

D*-3-4-C=2-x".



Bapmnanr -3.

1. PemunTh cucTeMy JHMHEHHBIX YPABHECHUI:
a) merogom Kpamepa;
0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOJIOM).

X+2y+3z=35
2x-y-z=1
x+3y+4z=6

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

3 x -4
2 -1 31=0.
x+10 1 1
3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 1O OTIPEICIICHHUIO;

0) pa3iioKEHUEM TI0 CTPOKE.

1 17 -7
-1 13 1
1 7 1

4. Haiitu f (A), eciu 3apanbIf(x) u A.

3001
flx)=7x*+9x-4 u A=|2 4 6
301 -

5. Ol'lpe)le.]'ll/ITb CcOOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHI{ A:
2 -1
A=
-3 3
6. OnpezleJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTYICHYIATYI0 METOAOM Faycca.

13 2 3
2 8 2 8
10 -4 -1
2 -4 -3 -6

A=



7. PelinTh MaTpU4YHOE yPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=(4 1 1, C=|-11} D= ; E=1010
301 -3 3
- 2 -2 22 001

(B-Ef+C-4=4-x

Bapuanrt 4.

1. PemunTh cucTeMy JHMHEHHBIX YPABHECHUI:
a) merogom Kpamepa;
0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOJIOM).

x+2y-z=1
-3x+y2z=0
x+4y+3z=2

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

3 -2 1
1 x -2|<l.
-1 2 -1

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 1O OTIPEICIICHHUIO;

0) pa3iloKEHUEM TI0 CTPOKE.

2 0 5
1 3 16
0 -1 10

4. Haiitu f (A), eciu 3apanbIf(x) u A.

f(x)=3x2+3x—7 u A=‘ 4 6‘

3 -1

5. OnpezleJme CcOOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHI{ A:



3 -1 2

2 2 -1

6. Onpez]eJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTyI€eHIaTOM METOAEC Faycca.

I 1 0 -1

-1 0 2 1
A=

12 2 -1

-2 1 6 2

7. PelinTh MaTpU4YHOE yPABHEHHE:

0 3 14 100
21 -1 2 1
A= ; B=14 1 1|, C=|-11|; D= ; E=1010
301 -3 3
- 2 -2 22 001
r 1
C-A-2-B" =—-x.
3
Bapmuanr -5.

1. PemunTh cucTeMy JHMHEHHbIX YPABHEHUI:

a) merogom Kpamepa;

0) meronoMm ["aycca;

B) METOAOM O0OpaTHOW MAaTPHUIIEl (MATPUIHBIM METOJIOM).
X+y+z=a

X-y+z=>b

X+y-z=c

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

2 X+2 -1
1 1 -2[>0.
5 -3 X

3. BbIYUCJIUTD ONIpe/ieIuTeNb:

a) 10 OTIPEICIICHHUIO;



0) pa3iioKEHUEM TI0 CTPOKE.

1 2 4
21 -3
3 -4 2

4. Haiitu f (A), eciu 3ananbIf(x) u A.

31 0
flx)=-x*-2x-1 u 4A=[2 4 -1
0 0 -3

5. OnpezleJme CcOOCTBEHHDbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHI{ A:

-2 -3 5
A=| 5 7 -11
6 &8 -3

6. Onpez]eJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTyI€eH4IaTOM METOAEC Faycca.

3 -1 1 2 -1
0 2 -1 0 1
A=
-1 0 -1 0 -1
2 1 -1 2 -1
7. PelinTh MaTpU4YHOE yPABHEHHE:
1 0 3 14 100
21 -1 2 1
A= - B=|4 1 1| C=|-11|;D= :E=[010
301 -3 3
- 2 -2 22 0 01
r 1
(B-C) +2:4=—x

Bapuanr -6.

1. PeminTh cucTeMy JHMHEHHBIX YPABHCHUI:
a) merogom Kpamepa;
0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUYIHBIM METOJIOM).



2X-y+z=2
3X+2y+2z=-2
x-2y+z=1

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

-X 1 X
0 -x -1 < 1.
X 1 -X

3. BbIYUCJIUTD ONIpe/ieIuTeNb:
a) 1O OTIPEICIICHHUIO;

0) pa3iioKEHUEM TI0 CTPOKE.

ax a’+x> 1
ay a’+y’ 1

az a’+z’ 1

4. Haiitu f (A), eciu 3apanbIf(x) u A.

f(x)=—3x2—3x+7 u A=(31 -11)

5. OnpenesuTs cOGCTBEHHbIE 3HAYEHHSI M COGCTBEHHbIE BEKTOPHI MATPHIL A
1 2 5

A=(3 2 1
1 1 1

6. Onpez]eJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTYICHYIATYI0 METOAOM Faycca.

7. PelinTh MaTpU4YHOE yPABHEHHE:

0 3 14 100
21 -1 21
A= cB=| 4 1 1|, c=|-11|D= cE=|010
30 1 33
1 2 2 2 001

4-(D-Af +C=4-x

Bapuant -7



1. Pemunth cucTeMy JHMHEHHbIX YPABHEHUI:
a) merogom Kpamepa;
0) meronoM ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOJIOM).

2x -4y +9z = 28
7x +3y-6z = -1
7x+9y-9z =5

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

x* X 1
1 1 >0.
0 x-1

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 10 OTIPEICIICHHUIO;

0) pa3iio’KEHUEM TI0 CTPOKE.

m+a m-a a
m+a 2n-a a
a -a a

4. Haiitu f (A), eciu 3apanbIf(x) u A.

10 2
fx)=9x+2x+10 u A=|3 1 -1
4 3 -7

5. OnpezleJme CcOOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHI{ A:
5 2

A=
4 3

6. Onpez]eJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTYICHYIATYI0 METOAOM Faycca.

1 3 4
A=|2 4 6 8
3 6 9 12

7. PelinTh MaTpU4YHOE yPABHEHHE:



0 3 14
21 -1
= ; B= 1 1|, C=|-11|; D=
301
- 2 -2 22

2:-B*+A"-C" =E-x

Bapuanr -8.

1. PemunTh cucTeMy JHMHEHHBIX YPABHEHUI:

a) merogom Kpamepa;

0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOIOM).

X+2y-z=2
2x-3y+2z=12
3xy+z=8

2. Peminth ypaBHeHUe (HEPaBEHCTBA):

2 5 2x
8 10 -1 =
2 -6 3

3. BbIYUCJIUTD ONIpeieIuTeNb:
a) 10 OTIPEICIICHHUIO;

0) pa3iioKEHUEM TI0 CTPOKE.

2 -3 1
6 -6 2
2 -1 2

4. Haiitu f (A), eciu 3apanbIf(x) u A.

) (12
f(x)=—7x -Tx-1 m A_(-l _3)

5. OnpezleJme CcOOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHI{ A:



3 -1 1
A= -1 5 -1
1 -1 3

6. Onpez]eJme paHr MaTpulbl, npeoﬁpa3OBaB €€ B CTyI€eHIaTOM METOAEC Faycca.

I 0 O
A= 0 0 0 O O
2 0 0 0 11

7. PelinTh MaTpU4YHOE yPABHEHHE:

1 0 3 14 100
21 -1 2 1
A= ; B=| 4 | 1 =[-11[; D= ; E=(0 10
301 -3 3
- 2 -2 22 1
B-A4"-3-C=5x
Bapmnanr -9.

1. PemunTh cucTeMy JHMHEHHBIX YPABHEHUI:

a) merogom Kpamepa;

0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOIOM).
X-y+z=a

X+y-z=b

-X+y+z=c

2. Peminth ypaBHeHHe (HEPaBEHCTBA):

3-x 2 -8
6 -1 -x|=10.
5 1 X+2

3. BbIYUCJIUTD ONpeieIuTeNb:
a) 1O OTIPEICIICHHUIO;

0) pa3iIoKEHUEM TI0 CTPOKE.



12 6 -4

4. Haiitu f (A), eciu 3apanbIf(x) u A.

1 2 1
flx)=-9x*+5x-1 u A=|3 1 -1
4 2 -7

5. OnpezleJme COOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPbLI MaTPUI{ A:

1 1 3
A= 1 5 1
3 1 1

3 5 7
A=|1 2 3
1 3 5

7. PelinTh MaTpU4YHOE yPABHEHHE:

0 3 14 100
21 -1 2 1
A= ; B=| 4 1 1, C=|-11|; D= ;E=|{010
301 -3 3
-1 2 -2 22 001
(4-B) -3-C=x
Bapuanr -10.

1. PemunTh cucTeMy JHMHEHHBIX YPABHEHUI:
a) merogom Kpamepa;
0) meronoMm ["aycca;

B) METOAOM O0paTHOW MaTPHUIIHI (MATPUIHBIM METOJIOM).

xX+2y+z=4
3x-5y+3z=1
2x+7y-z=8

2. Peminth ypaBHeHHe (HEPaBEHCTBA):



4 X +4 -1
2 4 6 |>-3.
10 -9 X+2

3. BbIYUCJIUTD ONIpeieIuTeNb:

a) 1O OTIPEICIICHHUIO;

0) pa3iioKEHUEM TI0 CTPOKE.

1 2 5
3 -4 7
-3 12 -15

4. Haiitu f (A), eciu 3apanbIf(x) u A.

f(x)=—8x2—7x+3 u A=(-l 8)
3 -2

5. OnpezleJme CcOOCTBEHHbIE 3HAYEHHUA U COOCTBEHHbIE BEKTOPLI MaTpHIl A:

2 1
A=|1 2 |
1 2

6. OnpenesiuTh PAHT MATPHIILL, IPE0OPa30BaB ee B crynmeHyarom meroae [aycca.
1 020 O

A={0 1 02 0
20 40 0

7. PelinTh MaTpU4YHOE yPABHEHHE:

0 3 14 100
21 -1 2 1
A= :B=|4 1 1] C=|-11)D= cE={010
30 1 33
5 N ) 22 001

(B-E) =C-4+2-x

INEPEYEHDb BOITPOCOB K 3AYETY B 1 CEMECTPE
1. MaTpu1ibl ¥ oniepanuy HaJl HUMU.

2. MuHOpHI 1 anredpandeckue JONOTHEHUSI.

3. MeTtoabl BEIYUCIICHHS ONIPEACIIUTEINCH.

4. O0parHas MaTpHIIa.



5. JIuneliHbIe ONlepaluy HaJl BEKTOPaMHU.

6. Paznoxxenue BekTopa o 6asucy.

7. CkasiipHOE U BEKTOPHOE, CMEIIAHHOE IIPOU3BEIEHNE BEKTOPOB.
8. YpaBHEHUE IMHUN HA IJIOCKOCTH.

9. PaznuuHble ypaBHEHUS NPSMOI HA MIIOCKOCTH.

10. B3auMHO€E pacnosiokeHue IpsMbIX Ha IUIOCKOCTH.

11. Paznuunble BUIbl ypaBHEHMS IIJIOCKOCTU B IIPOCTPAHCTBE.

12. PaccTosiHuE OT TOYKHU J0 IJIOCKOCTH.

13. PaznuuHble BUIbl YPaBHEHUH MTPSIMON B IIPOCTPAHCTBE.

14. YucnoBele 110CII€10BATEIBHOCTH.

15. Boluucienue npeenoB nocaea0BaTeIbHOCTEN, COIePKAIINX HEONPEIeICHHOCTH.

16. ®yHKIMU OAHON MEPEMEHHOM: 00J1aCTh onpeieTeHus, 00JaCTh 3HAYEHHUS, YETHOCTD
GbyHKIMH.

17. Ilpenen GpyHKINU B TOUKE.

18. IlpuMeHeHue 3aMedaTeabHbIX PEAEIOB aHAIN3A.

19. CpaBHeHHEe OECKOHEUHO MaNbIX (DYHKIHH.

20. UccnenoBanue pyHKIUN HA HETIPEPHIBHOCTb.

21. IlpousBoanas GyHKIUU OJHON IIEPEMEHHOM.

22. I'eoMeTpUYECKUI CMBICI IPOU3BOIHOM.

23. TuddepeHippoBanne cIoKHON GYHKINH.

24. IIpon3BoaHbIE BBICIIUX MTOPSIKOB.

25. BpluncieHue 3KCTpEMYMOB.

26. NccnenoBanue GyHKIUH ¢ TOMOIIBIO IPOU3BOIHON U MOCTPOEHUE IPa(hUKOB.
27. HenocpeacTBEeHHOE HHTETPUPOBAHUE.

28. nTerpupoBaHue 3aMEHON IEPEMEHHOI.

29. UnTerpupoBaHue 10 4acTsIM B HEONPEAECIEHHOM UHTErpae.
30. UnTerpupoBanue paroHaIbHBIX IpOOeH.

31. ®opmyna Herorona-Jleitbuuiia.

32. VluterpupoBaHue 10 YaCTSAM B OIPEIEICHHOM UHTETpaIe.



33. 3aMeHa nepeMEeHHON B ONPEIEIIECHHOM UHTErpase.

34. [lpunoxeHus: ONpeIeICHHOTO HHTErpaa.

35. UucioBble MHOXKECTBA.

36. Anrebpanueckasi ¥ TpUroHOMeTpHUYecKasi popMa KOMIIEKCHOTO YHCIA.
37. ®opmyna Myaspa.

HNEPEYEHB BOITPOCOB K DK3AMEHY BO 2 CEMECTPE
1. DnemeHThl KOMOMHATOPUKH.

2. Onepanuu HaJ COOBITUSIMHU.

3. Cxema paBHOBO3MOKHBIX UCXOIOB.

4. TeopeMbl CI0KEHUS U YMHOKEHUS BEPOSATHOCTEN.

5. ®opmyiia IOJIHOM BEPOSITHOCTH.

6. ®opmynsl baiieca.

7. Cxema bepnymu.

8. IlpenenbHble Teopembl MyaBpa-Jlamnaca.

9. PaBHOMEpHBIi1 3aK0H pacnpenenenus CB.

10. I'eomerpuueckuii 3akoH pacnpenenenus CB.

11. 'unepreomerpuueckuii 3akoH pacnpenenenus CB.

12. HopmauibHblii 3aK0H pacnpenenenus CB.

13.. Tloka3arenbHblil 3aKoH pacnpenenenus CB.

14 XapakTepucTUKU AUCKPETHON U HENIPEPBHIBHOM CIIy4aiiHOMN BEJINYUHBI.
15.. BeposiTHOCTD IONAJaHUs B 3aJJaHHBIN UHTEPBAJL.

16. BeiOopouHbIi METO/.

17. ToueuHble OLIEHKH YHUCIOBBIX XapaKTEPUCTHK.

18. [IpoBepka CTaTUCTUUECKUX TUIIOTES.

19. Iloctanoska 3aaauu JII1. [loctpoenne maTeMaTH4eCKON MOIEIH.
20. JlonmycTUMBIN ¥ ONTUMAJIBbHBIN IIJIaHBI.

21. I'pacdmueckuii metox pemenus 3agad JIII.



7. yqeﬁHO-MeTOHI/I‘leCKOC U MaTCPHAJIBHO-TCXHHUYECCKOEC o0ecrneyeHue AUCIHUITINHBI

(Mmoayas) Beiciiasi MaTeMaTHKA.

7.1. Y4eOnasi iuTeparTypa
OcHoBHas JiuTepaTypa
1. KomeumoBa, H.T. MaremaTudeckuii ananu3: yueOHo-MeToguueckoe nocooue / H.T.Kombuiosa,

M.JL IlMoany6nas, E.I'. CBepanosa. - 2-¢ u3., crep. - Mocksa; bepnun : IupekrMenua, 2017. -
94 c.: URL: http://biblioclub.ru/index.php?page=book&id=477628

2. Beperennukos, B.H. Bricias MareMaTnka. AHAIUTHYECKAs TEOMETPUs: yueOHO-
METOAMYECKOE
nocobue / B.H. Beperennnkos. - Mocksa; bepnun : [lupekr-Menua, 2018. - 193 c.: URL:
http://biblioclub.ru/index.php?page=book&id=482727

JlonotHUTeILHAS JTUTEPATypa.

1. Topeno, B.. Maremaruka: cOOopHUK 3amad u ynpaxsnenuid: [16+] / B.W. T'openos,
T.H.Jlemamesa, O.I. KapenoBa; mox o6m. pen. B.WM. TopenoBa; Poccuiickas
MeXIyHapoaHas akaJaeMusl Typusma. - MockBa: YHuBepcuterckas kuura, 2016. - 112 c.:
URL.: http://biblioclub. ru/index. php?page=book&id=574947

2. bakcr JI.A.®unaHCcOBas MaTeMaTuka Y4eOHO - METOIMYECKOE TTocooue A 6akaniaBpoB

10 HAIpaBJICHUSIM ITOATOTOBKH " DxoHomuka", MenemxMeHT" (MaTeMaTUYECKUNA IIHKII
b

mucuring), 2013 1. http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

3. baxcr JI.A. Teopus BepoSATHOCTEN U MaTeMaTUYEeCKas CTaTHUCTHKA: y4ueb. mocodue., 2012
r. http://1ib.7480040.ru/index.php/uchebno-metodicheskie-posobiya

7.2. UnTepHET-pecypcehl

1. http://mon.gov.ru - cat MuHobpHayku PO

2. http://www.edu.ru/ - 6ubnunoteka deaepanbHoro nopTtana «Poccuitckoe ob6pasoBaHMe»
(cofepkuT KaTanor cCblIOK Ha UHTEPHET-PECYPCbI, 3NEKTPOHHbIE BUBMOTEKM NO PA3NNYHBIM BOMPOCaM
obpasosaHus) 3. http://www.prlib.ru - Mpe3naeHTcKas bubnmoTeka

4. http://www.rusneb.ru - HauMoHanbHasa 3neKTpoHHaA bubanoTteka

5. http://elibrary.rsl.ru/ - caiit Poccuiickoit rocygapcteeHHo 6ubanoTekn (pasaen «dNeKTpoHHan
6ubanoTteka»)

6. http://elibrary.ru - Hay4Hana anekTpoHHaa 6MbAnoTeKka «EHbrary»

7. http://lib.icone.ru - dnekTpoHHO-6MBAMOTEYHas cucTema AHO BO «MHCTUTYT HenpepbiBHOTO

obpasoBaHuA»



8. https://zbmath.org swMATH 9. http://www.problems.ru WHTepHeT-npoekT «3agaun» no
MartemaTuke

10. http://eqworld.ipmnet.ru/ HayuHo-obpasoBaTtenbHbiit caiT EQWorld — Mup maTemaTuyeckmx
YPaBHEHU

7.3. IlporpamMHoOe o0ecrieyeHne JUCHUNINMHBI Boicias maTtemaTuka

HudopMalimoHHbIE TEXHOJIOTHH

1. IlepcoHanbHbIE KOMIIBIOTEPHI;

2. locTyn K UHTEPHET

3. IIpoexrop.

4. Cucrema VOTUM

IIporpamMmHoOe obecrieueHue

. Windows 7

. LibreOffice Writer,

. LibreOffice Calc,

. LibreOffice

. Impress

. ZOOM (OTKpBITBIN JOCTYI)

. «Ckaiim» (OTKpPBITBIA JOCTY)

27

HHdopMalimoHHBIE CIIPABOYHBIE CUCTEMBI
1. YauBepcurerckas nndpopmanurontas cucrema POCCUS -http://www.cir.rn/
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7.4. MaTepnanLHo-TeXanecxoe odecneuyeHue JUCHUILIMHBI BeIciasg MaTeMaTuka

Il.]'[ﬂ OCBOEHHSI JAHHOM AU CHUILIMHBI H606X0)II/IMLI:

- MyJIFTUMEIUIHBIE CpelICTBa 00y4eHuUs (KOMIBIOTEP U MIPOEKTOp, pecypchl HTepHeTa);
- KJIACCUYECKas 10CKa;
-Mell.



PaGouas nporpamMmma  JUCHUIIIIMHBL Bricimasgs MaremMaThka COCTaBJIEH B COOTBETCTBHHU C
tpeboBanusimu OI'OC BO mno nHampasnenuto mnoarotoBku 38.03.04 T'ocynmapcTBeHHOe H
MYHUIIUTNAIBFHOE YIPaBJICHUE, YTBEP)KICHHOTO MPUKa30M MUHHUCTEPCTBA 00pa30BaHMsI U HAYKH
Poccuiickoit @eneparuu ot 13.08.2020 r. Ne1016

IIporpammy coctaBui:
K.(.-M.H., mpodeccop kadbenapsl «Maremarnyeckuii anann3y Tanknes Mcemann Aronosug

[Iporpamma omobpena Ha 3aceqanuu Kadeapsl «MareMaTHIeCKIii aHATTN3Y
npotokoi Ne 9 ot «21» mas 2024 .

[Tporpamma ogoOpeHa Y4eOHO-METOAMYECKHUM COBETOM (DaKyJIbTeTa SKOHOMHUKH U YIPABICHHS
npotokoi Ne 9 ot «22» mas 2024 .



