%%E% ®denepanbHOE TOCYIaPCTBEHHOE 0I0KETHOE 00Pa30BaTEIbHOC YUPSIKICHUE
. BbICIIIETO0 00pa30BaHuUs
L] B
g
sy CAHKT-IIETEPBYPI'CKUI IT'OCYIAPCTBEHHBIN

APXUTEKTYPHO-CTPOUTEJIbHBIN YHUBEPCUTET

Kadenpa Marematuku

YTBEPXIAIO
HavanpHuk yueOGHO-METOINYECKOTO YIPaBICHUS

Muxaiinosa ToanMca o yudposoit
noANMCoIo : Muxaiinosa

AHHa ONeroBHa Awa Onerosra

«29» urons 2023 r.

PABOYASA ITPOI'PAMMA JUCHUIIJIMHBI (MOYJISA)

MareMmaTtuka
HaIpaBjIeHUE OArOTOBKH/crienraibHOCTD 38.05.01 DxoHOMUYeCcKas 6€3011acHOCTh

HANPaBIEHHOCTH (TIPO I )/crienuanu3aiis o0pa3oBaTeaIbHOM MPorpaMMbl UHAHCOBO-aHATUTHYCCKOE
o0ecrnieueHre YKOHOMUYECKON 0€30I1aCHOCTH X03HCTBYIOIIMX CYOBEKTOB U OpraHU3aluil

®opma 00yueHHs OUHast

Cankr-IlerepOypr, 2023



1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
Lenbto ocBOEHUS AUCHHUILINHBI SBJSIETCS 0OecreueHrne 00yJaronuxcs MaTeMaTH4eCKUMU 3HaHUAMU
¥ YMEHUSMHU, HEOOXOAUMBIMU JJISl PELICHUS] OCHOBHBIX 3a7a4 Npo(dhecCHOHATbHON eI TEeIbHOCTH.

3aagamMyl OCBOCHMSI TUCITUTUTMHEI SIBJISTFOTCSI:

- MOBBINIEHUE OO MaTEMATHYECKON KYJIbTYphl 00y4YaIONINXCs;

- pa3BHUTHE JIOTHYECKOTO ¥ AaHATUTHYIECKOTO MBIIUICHHS 00YJarOIIUXCS;

- OCO3HaHKE 00YJAOIIUMUCS POIH MAaTEMAaTHUKU B TPO(HECCUOHATILHOM e TEIIHOCTH,

- OCBOCHHE 00YJAIOIIMMUCS OCHOBHBIX TIOHSTHI U METOJIOB COBPEMEHHON MaTeMaTHKH,
HEOOXOUMBIX JIJIs1 POpMATH3AIIH U PEIICHUS TEOPETHUSCKUX M MPAKTUICCKUX 33]1a4 B 00JIaCTH
SKOHOMUKH, (UHAHCOB U OHU3HECA;

- (hopMupoBaHue y 00yJaIONIMXCSl HABBIKOB UCIIOJIb30BAHUS TEXHUUECKUX CPEICTB U COBPEMEHHOTO
IPOTPAMMHOTO 00ECTICUSHHSI ISl PEICHUS MAaTeMaTHUECKUX 3a]1ad.

2. [lepeyeHb MIIAaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 JUCHUILINHE (MOAYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KO,[[ 1 HAMMCHOBAHUC
HHAWKATOPA JOCTUKCHHA
KOMIICTCHIIUHN

[Inanupyemble pe3yabTaThl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeUnBalOINe JOCTHKEHHE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

YK-1 Cnocoben
OCYIIECTBIISATh
KPUTUYECKHUI aHaAIU3
MpoOJIEMHBIX CUTYyaIUi Ha
OCHOBE CUCTEMHOI'0
MO/IX0/a, BBIpabaThIBaTh
CTpaTEruIo ACUCTBUI

VK-1.5 ®opmynupyer 3amaqy
(m) s pa3pereHus
po0JIEMHON CUTYyallUU

3HaeT
-OCHOBHBLIC pa3ciibl BEBICIIIEH MaTEMaTHUKU JJIs1
PCUICHUA IIOCTABJICHHBIX 3a1a4;

yMmeer

-MOJCIINPOBATh MaTEMATHYECKYIO ITIOCTAHOBKY
3a/1a4 B MPOGeCCHOHATBHOM ACATEIbHOCTH
BJajieeT

-OCHOBHBIMHA HaBbIKaMH HCIIOJIB30BAaHUS
MaTeMaTHYECKOTO aHaIM3a U MOJICIIMPOBAHUSI.

YK-1 Cnocoben
OCYULIECTBIISTh
KPUTUYECKUI aHATIN3
POOJIEMHBIX CUTYalluil Ha
OCHOBE CUCTEMHOI'O
MOJIX0/1a, BBIpaOaThIBAThH
CTpaTEruIo AEMCTBUI

VYK-1.6 OcymiectBasier
uaeHTU (UKo 3a1a49(1) 1
BBIOOp criocoba ux (ee)
peleHus

3HaeT
-MaTEeMaTUYECKUN armaparT, IPUMEHSIEMbIN IS
pPEIICHUS  OCHOBHBIX  IPO(ECCHOHAIBHBIX
3a/ad4,
yMmeeTr

- BBIOMpATh CHOCOO pelIeHUs MOCTaBIEHHOU
3a/1a4u C y4E€TOM PECYPCOB U OTPaHUUYEHU;
BJIajIeeT

- MaTeMaTH4YeCKUMH METOJaMH peIIeHUS
MOCTaBIICHHBIX 3a/1a4.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKType 00pa30oBaTe/IbHOM NPOrpaMMbl
Jannast tuciumuiviHa (MOAysb) BKiItodeHa B biok «lucuumnunel, Monynn» b1.0.09 ocHoBHOIM
npodeccuoHabHON 00pa3zoBarenbHOM porpammel 38.05.01 DxoHoMHUeckas 6€301MacCHOCTh M OTHOCHUTCS K
00s13aTeNbHOM YyacTH y4eOHOro IJjIaHa.
TpeboBanus K MpeIBapUTENBHOM MOATOTOBKE 00YYaIOIIErocs: 00yJaroUMHUCs JTOJKHA ObITh
OCBOCHA POTpaMMa MaTeMaTHKHU B COOTBETCTBUU ¢ DeniepaabHbIM roCcy1apCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApTOM CPEAHEro (TIOJIHOT0) O0IIEro 00pa3oBaHMs.

Ne
/1

HOCHC,Z[YIOH_II/IC JUCITUITIINHBI

KO)I 1 HAUMCHOBAHUEC MHIUKATOpA
JOCTHIXKCHUSA KOMIICTCHIITNN




1 |[IpepaumnioMHas npakTuka

VK-1.1, YK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, VK-3.4, VK-4.1,
VK-4.2, VK-4.3, VK-4.4, VK-6.1,
VK-6.2, VK-6.3, YK-7.1, VK-7.2,
VK-7.3, VK-7.4, VK-8.1, VK-8.2,
VK-8.3, VK-8.4, VK-9.1, VK-9.2,
VK-9.3, VK-10.1, VK-10.2, VK-10.3,
VK-10.4, YK-10.5, VK-11.1, VK-
11.2, VK-11.3, TIK-1.1, TTK-1.2, TIK-
1.3, TK-2.1, TIK-2.2, TIK-2.3, TIK-
2.4, TIK-3.1, TIK-3.2, TIK-3.3, TIK-
3.4, TIK-3.5, TIK-4.1, TTK-4.2, TIK-
4.3, TIK-4.4, TIK-4.5, TIK-5.1, TIK-
5.2, TIK-5.3, TIK-5.4, TIK(I])-1.1, TIK
(1)-1.2

[ToaroroBka K nporeype 3aluThl ¥ 3aIIUTa BbIITYCKHON
KBaJIM(DUKAIIMOHHON paboThI

VK-1.1, YK-1.2, YK-1.3, YK-1.4,
VK-1.5, YK-1.6, YK-2.1, YK-2.2,
VK-2.3, YK-2.4, YK-2.5, YK-3.1,
VK-3.2, YK-3.3, YK-3.4, YK-4.1,
VK-4.2, YK-4.3, YK-4.4, YK-6.1,
VK-6.2, YK-6.3, YK-7.1, YK-7.2,
VK-7.3, YK-7.4, YK-8.1, YK-8.2,
VK-8.3, YK-8.4, YK-9.1, YK-9.2,
VK-9.3, YK-10.1, YK-10.2, YK-10.3,
VK-10.4, YK-10.5, VK-11.1, YK-
11.2, VK-11.3, OIK-1.1, OITK-1.2,
OIIK-1.3, OIIK-1.4, OIIK-2.1, OIIK-
2.2, OIIK-2.3, OIIK-3.1, OIIK-3.2,
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-
5.1, OIIK-5.2, OIIK-6.1, OIIK-6.2,
OIIK-7.1, OIIK-7.2, OIIK-7.3, [IK-
1.1, TIK-1.2, TIK-1.3, TIK-2.1, TIK-
2.2, IK-2.3, [IK-2.4, TTK-3.1, TIK-
3.2, TIK-3.3, [IK-3.4, [IK-3.5, [IK-
4.1, TIK-4.2, TIK-4.3, TIK-4.4, TIK-
4.5, TIK-5.1, [IK-5.2, TTIK-5.3, TIK-
5.4, TIK(1D)-1.1, TIK(LT)-1.2, YK-5.1,
VK-5.2, YK-5.3, YK-5.4, YK-5.5,
YK-5.6

4. O0beM AUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKA3aHUEM KOJMYEeCTBA aKaJeMUYeCKHX
YacoB, BbIJEJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4arouuxcs ¢ npemnogaparesieM (1o BUAaM y4eOHbIX

3aHATHH) U HA CAMOCTOSAITEIbHYIO Pa00Ty 00Y4YAKOILIUXCH




U3 HuX yackl

Cemectp

Bu, €OHOI paboTHI Beero Ha
Ay p 4acoB MPaKTUIECKYIO 1 2 3
HOHFOTOBKy
KoHTakTHas padora 192 64 64 64
Jlexumonnsie 3anstus (JIek) 80 0 32 16 32
[pakTuueckue 3austust (Ip) 112 0 32 48 32
HNHas koHTaKkTHAs padoTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIbTAIlMU 110 KYPCOBOH paboTe (MIPoeKTy),
KOHTPOJBLHEIM padotam (PI'P) 1.2 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTeCTaIlUIo (cada 3a4era,
3a4yeTa ¢ OLICHKOM; 3aII1Ta KypCOBOK pabOThI 1,2 0,4 0,4 0,4
(mpoekTa); cnaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTALIMIO B CECCHIO
(KOHCYIBTAITUS TIepeT PK3aMEHOM H cliada 0.5 0,25 0,25
Yacel HAa KOHTPOJIb 57,5 26,75 4 26,75
CamocTositeabHas padora (CP) 143,6 52,2 39,2 52,2
O611ast TPYA0€eMKOCTh AUCHMILIUHBI (MOYJIs1)
qacel:| 396 144 108 144
3a4YeTHbIE eJMHHIIbI: 11 4 3 4




5. Copepskanue IMCHUILIHHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO pa3aeiaM (TeMaM) ¢ YKa3aHHueM

OTBECJICHHOI'0 HA HUX KOJINYECTBA aKaACMUY€CKUX YaCOB U BU/10B y‘lCﬁHLIX 3aHATHH

5.1. Tematuueckuit iaH IUCUMIUIAHBI (MOTYJIS)

KonTakTHast padoTa (110 yueOHBIM

3aHATHSIM), Yac. Kon
o HWHJIUKATOP
& a
Ne Pasznmensl qUCIUTIIHHEI § KA 113 P CP B;;(I;O’ JIOCTHKEHH
8 W3 HUX W3 HUX N3 HUX ' a1
Ha Ha Ha KOMIICTCHIT
BCEro [paKTi- BCEro [paKTi- BCEro TpaKTH- nun
YECKYIO YECKYIO YECKYI0
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 pasnen. Jluneiinas u
BEKTOpHast anredpa.
. YK-1.5,
1.1. |JIuneiinas anre6pa. 1| 6 4 8 18 VK-1.6
YK-1.5,
1.2. | BekTopHas anre0pa. 1] 2 4 4 10 VK-1.6
2 |2 paznen. Ananutudeckas
TeOMETPHSL.
21, AHaMTHYECKasi TeOMETPHS Ha 1 4 6 10 VYK-1.5,
MJIOCKOCTH. YK-1.6
v AHanmMTA4YecKasi TeOMETpHs B 11 a 2 4 10 VYK-1.5,
IIPOCTPAHCTBE. YK-1.6
3. |3 pa3nen. Beenenue B ananms.
. . YK-1.5,
3.1. | ®ynkuuu onHoil mepemenHou. | 1 | 4 6 6 16 VK-1.6
4. |4 paznen. InddepennuansHoe
ucuuciaeHne GyHKIUU OTHOM
IIEPEMEHHOM.
YK-1.5,
4.1. | IIpousBoaHas GyHKIHU. 11| 4 4 8 16 VK-1.6
. YK-1.5,
4.2. | TlpunosxeHus! MPOU3BOIHOM. 1| 8 4 10 22 VK-1.6
5. |5 paznen. ®ynkiuun
HECKOJIbKUX TTEPEMEHHBIX.
51 DYHKITUN HECKOJIBKHUX 11 a4 4 62| 142 YK-1.5,
NIEPEMEHHBIX. YK-1.6
6. |6 pa3nmen. MHas koHTaKTHas
paborta - 1 cemectp.
YK-1.5,
6.1. | Unas koHTakTHas paboTa. 1 0,8 VK-16
7. |7 paznen. Kontpoms - 1
cemecTp.
YK-1.5,
7.1. | Ox3ameH. 1 27 VK-16
8. |8 paznmen. UnTerpanpHoe
ucuncieHne GyHKIuu OTHOM
[IEPEMEHHOM.
. YK-1.5,
8.1. | HeompeneneHnHslit HHTErpaJl. 2| 2 16 12 30 VK-1.6




. VK-1.5,
8.2. |OmpeneneHHbIit HHTETPAI. 4 8 4 16 VK-1.6
. VK-1.5,
8.3. [HecobOcTBeHHBII HHTETpall. 2 4 2 8 VK-16
9. 9 paznen. KomruiekcHblie yucna.
VK-1.5,
9.1. | KomIieKkcHbIe Yncia. 2 2 4 VK-16
10. |10 paznen.
JuddepeHnmanbHbIe
YpaBHEHHUS.
10.1 [ Auddepenunanbubie YK-1.5,
2 8 6 16
. | ypaBHEHUS TIepBOTO MTOpSIKA. VK-1.6
10.2 | uddbepennmansubie 4 12 13.2| 29,2 VK-1.5,
YpPaBHEHUS BBICIIHUX MOPSAIKOB. YK-1.6
11. |11 pa3znen. MHas koHTaKTHAs
pabora - 2 cemecTp.
VK-1.5,
11.1. | Wnas xonTakTHas padora. 0,8 VK-1.6
12. |12 pasnen. KonTtposns - 2
ceMecTp.
12.1 VK-1.5,
3auer. 4 VK-16
13. |13 paznen. Psajpr.
13.1 VK-1.5,
Psaner. 8 8 12 28 VK-1.6
14. |14 paznen. Teopus
BEPOSATHOCTEM.
14.1 N VK-1.5,
. Crnyyaiinble COOBITHSL. 6 12 14 32 VK-1.6
14.2 N VK-1.5,
CrnyualiHble BETUYHHBI. 12 6 12 30 VK-1.6
15. |15 paznen. Marematnueckas
CTAaTHCTHKA.
15.1 | DnmemeHTHI MaTEMATUUECKOM 6 6 142| 262 VK-1.5,
CTaTUCTHKH. VK-1.6
16. |16 paznen. Mnas koHTaKkTHas
paboTa - 3 cemecTp.
16.1 VK-1.5,
Wuas koHTakTHas padora. 0,8 VK-16
17. |17 paznen. Kontpons - 3
ceMecTp.
17.1 VK-1.5,
DK3aMeH. 27 VK-16
5.1. Jlekuuun
Ne | HaumeHnoBaHue pasjiena o
. HaumenoBanue u kpaTkoe coJep:kaHue JIEKIUi
pasn W TEMBI JEKIIUH
Marpuiibl u onpeaenuteau. CHCTeMbl TMHEHHBIX YPaBHCHHH.
Marpuiibl u geicTBus Hag HUMH. ONpeaeuTeNIn KBaAPaTHBIX MaTPHII.
1 Jlunerinas anre0pa. CsoiicTBa onpeaenuteneidl. MUHOPHI U anreOpandeckue JOMOTHEHUS.
Teopema Jlamutaca. O6paTtHast MaTpuna. Panr matpursl. CucreMsl




JUHENUHBIX YpaBHEHUN U METOIbI UX perieHust. Kputepuit coBMecTHOCTH
CUCTEM JIMHEHHBIX YPABHEHUMN.

Bekrophnast anrebpa.

BekTopb! Ha IJIOCKOCTH U B TPOCTPAHCTBE.

BekTopb! Ha IJIOCKOCTH U B ITPOCTPAHCTBE. JIMHENHBIE onlepaluy Hal
BEKTOpaMH, cBOicTBa. CKalIsIpHOE, BEKTOPHOE U CMEILIAHHOE
MIPOU3BEJCHUS BEKTOPOB, CBOMCTBA. Y CJIOBHSI OPTOTOHAJIBHOCTH,
KOJUTMHEAPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB B KOOPJAMHATHOHN (popMme.

ABanuTnyeckas
reOMETpHUsI B
MIPOCTPAHCTBE.

[1;mockocTh U IpsiMast B TPOCTPAHCTBE.

YpaBHEHHE INTIOCKOCTH B IIPOCTPAHCTBE. B3auMHOE pacnosnoxeHue
IIJIOCKOCTEN B IIPOCTPAHCTBE: YIOJI MEKY IUIOCKOCTSMMU, YCIOBUS
[apaJUIEIbHOCTH U IEPIEHIUKYIAPHOCTH IIIOCKOCTEN. [IpsAmas B
MIPOCTPAHCTBE U CIIOCOOKI €€ 3a/jaHusl. YTOJ MEX1y NMpsMbIMH. B3anmHoe
PaCIOJIOKEHUE TIPSIMOU U IIJIOCKOCTH B IIPOCTPAHCTBE: YIOJI MEKIY
IIPSIMOM U INIOCKOCTBIO, YCJIIOBUS NapAJIIEIIBHOCTH U
MEPIECHANKYIISIPHOCTH NIPSMOU U INIOCKOCTH. PaccTosiHue OT TOUKH 10
IPSIMOM.

DOYHKIWU OHON
IIEPEMEHHOM.

[Ipenen u HenpeprIBHOCTH GYHKIIMHU OJHON IEPEMEHHOM.

[TonsiTre 1 ciocoOb! 3aanus PYHKIIMU, CBOMCTBA (DYHKIIUH.
Knaccudukanus snementapubix Gynkuuit. [lpumenenue GpyHkumii B
skoHomuke. [Ipenen uncioBoit nocnenoBatenbHocTH. [Ipenen pyHkumm.
beckoneuno maible 1 6eCKOHEUHO Ooblie BennYruHbl. OCHOBHBIE
TEOpPEMBI O Mpefenax, IPU3HAKU CYIIECTBOBAHUS Mpeaena.
3ameuaTenbHbIe peAeNbl. 3a/1aya O HeMPEePbIBHOM HAYUCICHUN
npoueHToB. CpaBHeHHE OECKOHEYHO MaJbIX BETMYHH. DKBUBAJICHTHbBIE
O0eckoneyHo Manble GyHKIuH. HerpepblBHOCTh (DyHKIIUU B TOUKE. TOUKH
pa3pbiBa QyHKIUU U uX Kiaccudukanus. OCHOBHBIE TEOPEMBI O
HENPEPBIBHBIX (PYHKIIMSIX.

[TpousBoaHas GyHKIUH.

[TpousBoanas pynkuuu. Juddepennuan Gyakium.

Omnpenenenue mpousBoaHoM. Ee reomerpuueckuii u pu3nueckuii CMBICT.
DKOHOMHMYECKUH CMBICI TPOU3BOJHOM, NCIIOIB30BAHUE TOHATHUS
MPOM3BOIHOM B 3kOHOMUKe. [IpaBuna quddepeHunpoBanms.
[TpousBoaHbIe HneMeHTapHbIX QyHKIMNA. [Ipon3BoHAS CIOKHOIM,
o0OpaTHOH U mapameTpudecku 3agaHHoi ¢yHkiuil. Jlorapudmuueckoe
nuddepennupoBanne. JuddepeHnnan GyHKIHH, €r0 TeOMETPHISCKUI
cmbich. [IpousBoanbie u quddepeHIranbl BHICIIUX MOPSIKOB.
HenpepriBHOCTS U 1 PepeHITupyeMOoCTb.

[Ipunoxenus
IIPOU3BOJHOM.

Hcnonp3oBaHne MPOU3BOIHOM JIJIst UCCIIEIOBaHUS (PYHKITUH.

OcHoBHBIE TeopeMbl U} HepeHITnaTLHOTO UCYUCIICHUS: TeopeMbl Posis,
Jlarpansxa, Komu. ITpaBuino Jlonurans. MccnenoBanue GpyHkiuii npu
MOMOIIH MPOU3BOIHBIX. MOHOTOHHOCTb U 3KCTPEMYMBI () YHKIUH.
HeoOxonuMmele u JocTaTOYHBIE YCIOBHS 3KCTpeMyMa. BeImykiiocTs 1
TOUYKH nepernda. AcuMnToTsl rpapuka Gynkuu. OOmas cxema
uccieoBaHus PYHKIIMU U IOCTPOEHUs rpaduka.

(DYHKI_[I/II/I HCCKOJBKHNX
MEPCMCHHBIX.

YactHble TPOU3BOHBIC, TTOTHBIC AU ()EpEHITNATIBI U UX TTPHIIOKCHUSI.
DYHKIIUHA HECKOJIBKUX MepeMeHHbIX. O0acTh onpeneneHus. JInanm
ypoBHs1. [Ipenen pyHKIIMN HECKOJIBKUX MepeMeHHBIX. [I[pon3BoiHbIE 1
nuddepenmnranbl GyHKIIMA HECKOJIBKUX MepeMEHHbIX. [ eoMmeTpuueckuii
CMBICJT YaCTHBIX MPOU3BOAHBIX. [Ipon3BOHAS CIIOKHOM U HESIBHO
3alaHHON (DYHKIIMHM HECKOJIBKUX TIepeMeHHBIX. HopMans u kacarenpHas
MJIOCKOCTh K TOBEPXHOCTH. [Ipon3BoHAS 1O HANIpaBICHUIO (PYHKITUN
HECKOJIBKHMX MepEMEHHBIX U rpaaueHT. [IponsBoansie n qudepenmanb
BBICHINX MOPSAKOB. TeopeMa 0 paBeHCTBE CMEIMIAaHHBIX TTPOU3BOIHBIX.
DKCTpeMyM (PYHKITMH HECKOJBKHUX MepeMeHHbIX. Hanbonpiee u
HauMeHbIlIee 3HaYeHUs] PYHKIIMU HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOM




oOmactu. YcioBHbIH 3kcTpemMyM. Teopema Jlarpamxa.

11

Heonpenenennsiii
WHTETrpall.

[TepBooOpa3Hast 1 HEOTIpeACIEHHBIN HHTETPAJI.

[Tonsitue mepBooOpaszHoi pyHkuu. OnpeeseHrue 1 CBOMCTBA
HeolpeAeNIeHHOro nHTerpaia. Tabaua HeonpeIeIeHHbIX HHTErPaioB.
HuTerpupoBanue pasioxkeHueM. IHTerpupoBaHie METO/10M 3aMEHbI
nepeMeHHoi. UuterpupoBanue no yactam. MiurerpupoBanue
TpUTrOHOMETpHUecKUX GyHKIMi. HTerpupoBanne palnoHalbHbIX
anredpandeckux GyHKuui. IHTErpripoBaHne HEKOTOPBIX
UPpaALMOHATIBHBIX alreOpandeckux QyHKIUI.

12

OnpeneneHHbIN
HHTETPAI.

OrnpeiesieHHbI HHTETPAl U €r0 MIPHIIOKEHUSI.

[TonsiTue onpeieIEHHOTO UHTErpaja, ero reoOMeTPUYECKUN 1
SKOHOMHYECKHI cMbIci. CBOMCTBA OINpeeICHHOI0 HHTerpaia. Teopema o
cpenneM 3HadueHuu. Teopema bappoy u ee cieactsue. ®opmyna HetotoHa-
JleitOHua. I'eomeTpruuecKke NpuIIoKEHHs ONIPEIEIEHHOTO UHTETpaIa.

13

HecoOcTBeHHBIH
WHTETpaJL

HecoOcTBeHHBII HHTETpAT.
HecoOcTBenHslii nHTErpal1, onpeaencHue, Bpruncienue. MecnenoBanue
CXOJMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB MIEPBOTO U BTOPOTO Poja.

14

KomirekcHble uncia.

KommiekcHbie uncna.

Omnpenenenne KOMIUIEKCHBIX uncen. Anredpandeckas ¢popma
KOMIUIEKCHOTO yrcna. Tpuronomerpudeckas popma KOMILIEKCHOTO YKCIa.
JleiicTBHS HAJl KOMIUIEKCHBIMU YHCIaMH.

15

HuddepeHnmnansabe
YpaBHEHHUS TIEPBOTO
MOPSIIKA.

OcHoBHbIE BUIbI Tu(depeHMalbHbIX YPAaBHEHUH IEPBOT0 MOPSIKA.
OCHOBHBIE IOHATHS TEOPUH OOBIKHOBEHHBIX UGG EpeHIIMATbHBIX
ypaBHeHMH. 3aauu, MpuBoAsLe K TuddepeHINaIbHBIM YPaBHEHUIM.
Oo1ee u yacTHOe perieHne JuddepeHaIbHOro ypaBHeHus. Teopema
CYILIECTBOBAHMs U €JUHCTBEHHOCTH pelleHus 3anaun Komm.
Juddepenunanbable ypaBHEHHs ¢ pa3IesIAIOLMMUCS IEPEMEHHBIMU.
OpnHoponuble AuddepeHLnanbHble ypaBHEHNUS U YpaBHEHU, IPUBOISIIIE
K HUM. JIuneitHsle tuddepeHanbHble ypaBHEHUs. Y paBHEHUE
bepuymn.
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Huddepennnansabie
yYpaBHEHUS BBICIIUX
MOPSIKOB.

HexoTopsie Buap! quddepeHInanbHbIX YpaBHEHHS BBICIINX MOPSIKOB.
O6mue nousTus o nuddepeHIaTbHBIX ypaBHEHUSX BTOPOTO MOPSIKA.
3anava Komm. {uddepennmanstbie ypaBHEHUS BBICIIUX MOPSAKOB,
JOTTyCKarolue MoHKeHHe nopsiika. Jinneiinsie nuddepeHnmansable
YpaBHEHUSI BTOPOTO MOPSAKA, CBOMCTBA UX pemieHnil. OTHOpOHbIE
nuHelHble nudQepeHuanbHpe YpaBHEHHsI BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3 UIIneHTaMu. XapaKTepUCTUIECKOE ypaBHEHUE.
CtpyKTypa 00111ero peeHus: 0OJHOPOTHOTO U HEOJHOPOTHOTO
muddepeHIaTFHOTO YpaBHEHHUsT BTOPOTo nopsaka. JInnelHoe
HeoTHOpoAHOE nudPepeHInanbHOe YpaBHEHHE € MOCTOSHHBIMU
Kod(UIIMEHTaMH U CIIEIIMAIbHOM MpaBoil yacThio. MeTo Bapuanuu
MIPOU3BOJIHLHBIX TOCTOSHHBIX. CucTeMbl T depeHITnaIbHBIX YPAaBHCHHI.
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Psaner.

Yucnosele psiibl. CTENEHHbBIE PSIbL.

YucrioBo# psiji, €ro CXOAUMOCTb, cymma. CBONCTBA CXOISIIUXCS PSJIOB.
HeobxonuMelii mpu3Hak cxoquMocTu. JlocTaTouHble MpU3HAKU
CXOJMMOCTH PSIIOB C MOJOKHUTEIBHBIM YWiIeHaMU: (TIPU3HAKU CPABHEHUS,
npu3Hak Jlanambepa, uHTErpanbHbIA mpu3Hak Kommn).
3Hakodepeayronuecs psaasl . [lpusnak JleliOHua ais
3HAKOUYEPETYIOIIHUXCS PSIOB. AOCONIIOTHAS U YCTIOBHASI CXOIUMOCTb.
[TpubmmkeHHOE BBIYUCICHUE CYMMBI PSa, Pa3IMUHbIE CITIOCOOBI OIIEHKU
ocratka psaa. Crenennsie psabl. Teopema Abens. IHTepBan cXoIMMOCTH
CTEIIEHHOTO PsiJIa, CBOWCTBA CYMMBI CTEIIEHHOTO psAta. Teopema o
€MHCTBEHHOCTH pa3ioKeHusi GYHKIIMH B cTeneHHOoU psif. Psbr Teinopa
1 Maknopena. Heo6xomumoe 1 JOCTaTOYHOE YCIOBUE CXOIUMOCTH Psiia




Teitnopa k mopoxxnatomieit pyHkmuu. OCcTaTOYHBIN WieH GOPMYITBI
Teiinopa B hopme Jlarpamka.. Pa3nokeHrne OCHOBHBIX 3JIEMEHTapHBIX
¢bynkuuit B psg MakiopeHa.

20

CiyqaifHbie COOBITHS.

OcHOBHbIE MOHATHUS TEOPUH BEPOSTHOCTEH.

DneMeHThl KOMOMHATOPUKH: pa3MEeLIeHHs, TEPECTaHOBKU, COUYCTAHMUS.
[TonsiTHe cyyaliHOTO COOBITHS, BUIBI COOBITHIA. ANreOpa COOBITHH.
Krnaccuueckoe onpenenenue BepossiTHOCTU. HYacToTa 1 BEpOSITHOCTh
MOSIBJIICHUSI COOBITHS. [ 'eoMeTprueckoe orpeieIeHIe BEpOSITHOCTH.
Teopema croxxeHust BEpOATHOCTEH. Y CIIOBHAS BEPOSTHOCTD, TEOpEMa
YMHOKeHUS BeposiTHocTel. Dopmyria MoIHON BEpOSTHOCTU U (OPMYJIBI
baiieca. [ToBropHble ucnbiTanus. @opmyia bepuyiuii. ACUMITOTHYECKUE
dbopmynbl: Teopema [lyaccona, JlokanbHas U UHTErpanbHasi TEOPEMBI
Jlannaca.

21

Crny4aifHbie BEJIMYUHBI.

XapakTepUCTUKH CIIYYalHbBIX BEJIWYMH.

[TonsTHE cy4daitHON BenWYUHBL. JITUCKpPETHBIE U HENPEPHIBHBIE
Clly4YaiiHble BEIUYUHBI. Pl pacripeneneHus CiiydaliHOW BETUYUHBI.
OyHKIMS pacupeaeaeHus caydaiHou BennyuHbl. [[1oTHOCTD
pacrpeneneHus BeposTHOCTEN. UnCIOBbIE XapaKTEPUCTUKH CIIyYalHOU
BeNMYUHBI. Buabl pacnpenenenus ciaydyalHbIX BEJIMYUH: ONHOMHUAIBHOE
pacipeesieHue, FTeOMETPUYECKOE PACIIPEACIICHUE, PACIIPEACIICHHE
Ilyaccona, paBHOMEpPHOE paclpeesIeHHE, TI0KA3aTEIbHOE PACIIPEACIICHHE,
HOpMaJIbHOE pacrpeeneHne. Pacnpenenenus, CBA3aHHbIE ¢ HOPMaJIbHbIM
pacnpezeneHueM. 3akoH O0onbiux yucen. [IpenenbHble TEOpEMBI.
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OJIEMEHTHI
MaTeEMATUYECKOH
CTAaTUCTHUKHU.

3azauu MaTeMaTUYECKOM CTAaTUCTUKH.

OcHOBHBIE 337Ja4l MATEMaTU4YECKON CTATUCTUKU. | 'eHepanbHas
COBOKYIHOCTb. Bribopka. Bapuatnmonnsiii psii. Beibopounas GyHKus
pacnpezenenus. BeiOOpoUHbIE UNCIOBBIE XapaKTEPUCTUKH.
['pynnupoBaHHbIN BapralmoOHHbIN psija. ['uctorpamma. MHTEpBaNibHBIC
OLIEHKH. JIOBEPUTEIBHBIN UHTEPBAJL JIJI1 MATEMATUYECKOTO OKUJAHUS.
IIpoBepka cratuctuueckux runotes3. Koppensus. Koaddumuent
koppemsiun. Perpeccus. BeibopouHblie TuHEHHBIE ypaBHEHUS PETPECCUU.

5.2. IlpakTudeckue 3aHATHS

HanmenoBanue pasaciia

pJ:;_))I U TeMBI IPAKTHIECKHX HaumenoBanue u coaepkanre NpakTUYECKUX 3aHATUN
3aHSATUN
elictBusa Hax MaTpuaMi. MeToibl pelIeHUs CUCTEM JIMHEMHBIX
YPAaBHEHUN.
. Apudmernueckue IeMCTBUS HAJl MAaTPUIIAMU: CJIIOKEHUE, BEIYUTAHUE,

1 Jluneitnas anrebpa. YMHOXEHHE Ha YHCII0, yMHOKeHHE MaTpull. CrlocOObl BHIYUCICHHS
oOpaTHO# MaTpuIlbl. PerieHue cucTeM JIMHEHHBIX YPaBHEHHH 110
dhopmynam Kpamepa, meTomoMm obpaTHO# MaTpHIlbl, MeTo10M ["aycca.
Bexropsl, onepaiuu Hal BEKTOPaMHU.

JIuHeiiHbIe Onepaly HaJl BEKTOpaMu. BeIUnCIIEHUE CKAIPHOTO,

2 BekropHas anre6pa. |BEKTOPHOTO U CMEIIAHHOTO MPOU3BECHNH BEKTOPOB B KOOPANHATHOM
¢dbopme. YcnoBusi OPTOTOHATBLHOCTH, KOJTTMHEAPHOCTH U KOMILIAHAPHOCTH
BEKTOPOB.

YpaBHEHHE TUHUU HA TIJIOCKOCTH.
JlekapToBa cuctemMa KOOpPAMHAT Ha IIOCKOCTH. PaccTosiHre MexXy NByMS
AHanuTHIECKAS TOYKaMHU, JeJIE€HNE OTPE3Ka B 3aJJaHHOM COOTHOIIEHNUH. Bubl ypaBHEHUI
3 remgecn())lém Ha MPSAMON Ha MIJIOCKOCTH. Y CIIOBUS MAPAJUICTIbHOCTH Y IEPIIEHIUKYJISIPHOCTH
IJTOCKOCTH.

npsAMbIX. PaccTossHre OT TOukH 10 npsiMoit. JIuHum BTOporo nopsaka:
auiric, runepOona, mapadora.




ABanuTnueckas
TEOMETpHUsI B
MIPOCTPAHCTBE.

[1;mockocTh U psiMast B TPOCTPAHCTBE.

YpaBHEHHE IIOCKOCTH B IPOCTPAHCTBE. YTOJI MEKIY IIIOCKOCTSAMM.
PaccrosiHue oT TOYKH 10 MIIOCKOCTH. BUbl ypaBHEHUI PSIMOM1 B
MpOCTpaHCTBE. B3auMHOE pacosnokeHue mpsMon U MIIOCKOCTH B
IIPOCTPAHCTBE.

OYHKIUU OJHOMN
MIEpEMEHHOM.

[Tpenen hyHkmmm.

PackpbITHE pa3IMYHBIX BUIOB HEONPEACICHHOCTEH IPU BBIYMCICHUN
npezenoB. 3aMevareNbHbIe peelsl. Mcmonb30Banne SKBUBaJICHTHBIX
0OECKOHEUHO MAJIBIX ISl BBIYHCIICHHS TTPE/ICIIOB.

[TpousBoaHas GyHKIUH.

[TpousBoaHast GyHKITUH.

[TpaBuna nuddepeHmpoBatus, TadbInIa IPOU3BOAHBIX. IIpon3BOIHEBIC
aJIeMEHTapHBIX QyHKIMN. [Ipor3BoHAs CIIOXKHOM, 0OpaTHOU U
napaMeTpPHYCCKH 3aJJaHHON (YHKIIUHA. Y paBHCHHE KacaTeIbHOM U
HOPMAJIA K KPUBOM.

ITpunoxenus
IIPOU3BOJHOM.

Hcnonp30BaHne NpOU3BOAHOM /ISl BEIUMCICHUS [IPENIETIOB U
UCCIIEIOBaHUS (PYHKIIMA.

PackpeiTre pa3nuyHbIX BUA0B HEONPEACIEHHOCTEN C HCIIOIb30BAaHHEM
npasuiia Jlonutans. MccrnenoBanue GyHKIUN TPpU TOMOIIH TPOU3BOIHBIX.
MOHOTOHHOCTH U SKCTpeMyMbl pyHKIIMU. Heo0Xoaumble U 10CTaTOYHbIE
ycIoBUs IKCTpeMyMa. BrimykinocTs U Touku neperuda. Obmas cxema
uccienoBaHus QYHKIIMU U TOCTPOCHUS rpaduka.

CDYHKI_[I/II/I HECKOJBKHUX
INCPEMCHHBIX.

YacTHble TPOU3BOIHBIC, TOJMHBIEC UG depeHIInaIbl U UX TPUI0KEHUS.
YacTtHble Mpou3BOIHbIE (DYHKIIMU HECKOJIBKHUX NepeMeHHBIX. [Ipon3Boanas
0 HAIIPaBJICHUIO U TpaaueHT. [Ipon3BoHbIE BBICIIUX MOPSIKOB.
DkcTpeMyM (pyHKIIMU OBYX MepeMeHHbIX. Hanbonbiee 1 HauMeHsblee
3HaYeHUs (PYHKIMH JBYX MEPEMEHHBIX B 3aMKHYTOM 00JIacTH.

11

Heonpenenennsrit
WHTETpaJl.

MeTo/ bl UHTETPUPOBAHUSI.

Tabnuia HeonmpeIeIeHHbIX HHTETpaoB. IHTerprupoBaHue pa3noKeHUEM.
HNHuTterpupoBanne METOAOM 3aMEHbI IepeMeHHOU. HTerpupoBanue mno
yacTaM. HTerpupoBaHue TPUTOHOMETPUIECKUX (DYHKITUH.
HuTerpupoBanue pallioOHANbHBIX alreOpandeckux (yHKIUH.
HuTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX alNreOpandeckux

GbyHKLINH.
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OnpeneneHHbIi
WHTETpall.

Brlunciienne onpenesreHHoro uurerpania.

®opmyna Herotona-JleitOHuia. 3amena nepeMeHHoM U hopmMyIa
MHTETPUPOBAHMS I10 YACTAM B OIIPEIEIICHHOM UHTErpasie. Beruncienue
Tioniaied IWIOCKUxX GUryp, ATUH AyT, 00EMOB TEJ BpaICHUS U
IJIOIIAIEN TOBEPXHOCTEN BPAILICHHUS.
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HecoOcTBeHHBIN
UHTETpal.

Hecob6cTBeHHbBIE MHTETPATIBI IEPBOTO U BTOPOTO POJIA.
HccnenoBanue cX0QUMOCTH HECOOCTBEHHBIX HHTETPAJIOB MEPBOTO U
BTOPOTO pOJIa.
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Huddepenunanbabie
ypaBHEHHUS [IEPBOTO
NopsAIKA.

Metons! pemieHust M depeHnaibHbIX YpaBHEHUH IEPBOTO MOPSIKA.
JuddepennumanbHble ypaBHEHUS € pa3IesIONIMMHCS TEPEMEHHBIMU.
O61ee u yacTHoe penieHue nudepeHuanIbHOro ypaBHEeHUS.
Juddepennnansable ypaBHEHUS B OJHBIX AU epeHuanax.
Opnnopoaubie quddepeHnnaibHble ypaBHEHUS U YPaBHEHUS, TPUBOISLIIE
K HUM. Penienne nuHelHbIX AU QepeHnnaibHbIX YpaBHEHUH METOJIOM
bepnynnu n Mmeronom Jlarpanxka. YpaBaenue beprysim.
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Huddepenunansabie
ypaBHEHUS BBICIIIUX
TIOPSITKOB.

Metons! pemieHust AMppepeHnanbHbIX YpaBHEHUI BTOPOTO HOPSAKA.
JuddepennumanbHble ypaBHEHUS BTOPOTO MOPSAKA, TOMYCKAIOIINE
HNOHMXeHue nopsaka. O1HopoJHbIe TUHENWHbIe AU]depeHnanbHble




YpaBHEHHUS C IOCTOSSHHBIMU KoddduiineHTamu. JInHeitHOe HEOJHOPOTHOE
muddepeHIaTbHOE YPaBHEHUE C TIOCTOSITHHBIMU KO3 PUITMCHTaAMU U
CIIeLIMAIbHOM ITPaBOM 4acThi0. MeTo1 Bapualuy MpoOU3BOJIbHBIX
MOCTOSTHHBIX.
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Paner.

Yucnosbie psabl. CTEIICHHBIE PSIBI.

Yucnossle psjibl. JlocTaTouHble MPU3HAKUA CXOAUMOCTH
3HAKOTOJIOKHUTEIBHBIX PsA0B. CXOIUMOCTh 3HAKOTIEPEMEHHBIX PSIOB.
DyHKIMOHAJIbHBIE PSAJIBI.
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Cryualiabpie COOBITHSI.

BeposTHOCTB City4aitHOTO COOBITHSI.

DOneMeHTbl KOMOMHATOPUKH: pa3MEeIEeHHSs, IEPECTAHOBKH, COUCTaHUSI.
BeposatHocTs ciyuaitHOro coobITus. TeopeMbl COKEeHUS U YMHOXKEHHUS
BEPOATHOCTEH. Y CIIOBHAA BEPOSITHOCTh. DOpMYyIia MOJHOU BEPOSITHOCTH U
dbopmyisl baiteca. [lopropubie ucnbitanus. ®opmyna bepuyiu.
Acumnroruyeckue GopMyIbl.
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CityyaliHble BEJIMYUHBI.

XapakTepUCTUKH CIyYalHbIX BETUYHH.
HuckpeTtHas ciyvaiinas BenuuuHa. HenpepbiBHas ciydaiiHas BEIMYMHA.
HopmanbHoe pacripeneneHue.
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OJIEMEHTHI
MaTeMaTH4eCKON
CTATUCTUKH.

OO6paboTka CTATUCTHYECKUX JaHHBIX.

[TepBuuHas cratucTuyeckas o0paboTKa IKCIIEPUMEHTATbHBIX TAHHBIX.
HaxoxeHne 4icnoBbIX XapakTEPUCTUK. AHAINU3 MTOTYYEHHBIX
pe3ynbraToB. OlLleHKa COOTBETCTBUS 3aKOHA pactpeneneHus. Kpurepuu
cornacus [Tupcona, Konmoroposa. Toueunsie OlleHKH TapaMeTpOB
pacnpezneneHus. IHTepBaibHbIE OLIEHKH [1apaMeTPOB PaCIpe/ICIICHNUS.
[TocTpoeHue perpecCuOHHOM MPSMOM MO CrPYNIHUPOBAHHBIM JaHHBIM.
[TpoBepka 3HaYMMOCTH KO3 PUIIUEHTA KOPPETSALUH.

5.3. CamocrosTensHas paboTa 00y4aromuxcs

Ne | HaumenoBaHnue pazaena .
CopepxaHue caMOCTOSATEIbHONU padOThI
pa3a| AUCLMIUIMHBI U TEMBI
1 Tusei 5 HevictBus Hax MatpunaMu. Permenne cucteM JTMHENHBIX YpPaBHEHUM.
MHEHHas ajlreopa. N3ydenune marepualia, pemieHue 3aaay.
) B 5 Pemenue 3a1ay BEeKTOpHOI anreOpsl.
CKTOpHAi alireopa. N3ydenune marepuaiia, pemieHue 3aaay.
AHanmuTH4ecKas Pewenue 3a1au reomeTpun Ha INIOCKOCTH.
3 reoMeTpus Ha N3yuyenue marepuaina, pelieHue 3aaad.
IIJIOCKOCTH.
AHanuTHYECKast Pemenue 3a1a4 Ha INIOCKOCTD U MIPSIMYIO B IPOCTPAHCTBE.
4 reoMeTpus B N3yuyenue mMarepuaa, pelieHue 3aaad.
IIPOCTPAHCTBE.
5 DyHKIMT OJHON Breruucnenue npeneaoB GyHKIIHM.
HIePEMEHHOM. N3yuenue marepuaa, pelicHue 3a1ad.
JuddepennrpoBaHue CI0KHBIX, HEIBHBIX U MTapaMETPUUECKH 3a1aHHBIX
6 |IpousBomnas Gpyskuun. | PyHKIHI.
N3ydenune marepuaia, penieHue 3aaad.
HccnenoBanue GyHKIMNA U TOCTPOEHUE IPA()UKOB.
[Tpunoxenus
7 . N3yuyenue mMarepuaa, pelicHue 3a1ad.
IIPOU3BOJHOM.
3 ®ynxmun Heckonpknx | Auddepennnposanue GpyHKIMNA HECKOIBKUX TIEPEMEHHBIX.
HiepeMEHHEBIX. N3yuyenue marepuaia, peiicHue 3a1ad.
11 HeomnpeneneHnbli Beruncnenre HeonpeaeIeHHbIX HHTETPaoB.

HWHTETpall.

N3ydenune marepuaia, pemieHue 3aaay.




Brruncnenue miomaziei miockux Gpuryp, JUIHH IyT, 00HEMOB TEI

12 OnpeneneHHbIi BpAIIEHHS,
MHTCTpa. W3ydeHue maTepuaia, peleHue 3aaad.
13 Hecob6cTBEeHHBIH HecoOcTBeHHbIE HHTETpabI IEPBOTO M BTOPOTO POJIA.
MHTErpaJ. W3yueHnue maTepuaia, pelieHue 3aaau.
u | x KomnnekcHsie uncia.
OMILICKCHBIC TUCITA. | }T3vqenne MaTepuana, pelieHne 3a1au.
Juddepenumansusie | Pemenue nugddepeHnnanbHbIX ypaBHEHHH IEPBOTo MOPSAKa.
15 ypaBuenus nepsoro | M3ydeHue marepuana, penieHue 3a1ad.
MOPSIIKA.
Juddepenumansusie | Pemenne nuddepeHnnanbHpIX ypaBHEHHs BTOPOTO MOPSIKA.
16 ypaBHeHus Beicnx | MI3ydeHue marepuana, penieHue 3a1ad.
TIOPSITKOB.
19 p Psnpl.
SIBL. W3yueHnue maTepuaia, pelieHue 3aaau.
20 | ¢ . 5 Brrumnciienre BEposSTHOCTEH CITydaliHbIX COOBITHH.
JIYHanHbIC COOBITHA. | 173y yenpe MaTepuana, pelenne 3aad.
OrnpezenieHne 3aK0Ha PacpeIeICHUS U BEIYUCICHUE YUCIOBBIX
21 CJ’Iy‘I&fIHI:IG BEJIMYNHBL. | XapaKTECPUCTHUK CJIy‘Iaf/'IHI)IX BCJIWYHH.
N3ydenune marepuaiia, pelieHue 3a1ad.
DNeMEeHThI OO6paboTka CTATUCTHYECKUX JaHHBIX.
22 MaTeMaTHU4eCKOn W3ydeHue maTepuaa, BHIIOJTHEHUE UHIUBUYaTbHOTO 3a/1aHUSI.

CTaTUCTHKH.




6. MeToguveckne MaTepHAJIbI 1JIs1 CAMOCTOATEIbHON PadoThl 00yYAKOIIUXCS 10 JUCHUIIIMHE
(Moay110)

[IporpamMoi JUCHUIUITMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKLIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOM CHCTEMAaTH3UPOBAHHBIN MaTepra, MPaKTUYECKUX 3aHATUN, TPEANOIAraloNIuX 3aKperieHue
W3YYCHHOTO MaTtepuayia u (POpMUPOBAHKE Y 00YJAIOIINX CSI HEOOXOIUMBIX 3HAHUH, YMEHHUI U HABBIKOB, U
camMocCTosITeNIbHAs PaboTa 00YJIarOIIUXCSI.

B 006&M camocTosITeNTbHOM paObOTHI IO TUCIUTUIMHE BKITFOYACTCS:

- U3Y4YEHHE TEOPETHUYECKUX BOMPOCOB MO BCEM Te€MaM JAUCIUIUINHBL;

- MOJIFOTOBKA K MPAKTUYECKUM 3aHSATHUSAM;

- pelieHre UHANBUAYAIbHBIX 33JJaHUil KOHTPOJIBHOU PabOTHI IO TeMaM, H3y4aeMbIM B CEMECTPE;

- TIOJITOTOBKA K 3a4ETY;

- OJIrOTOBKA K YK3aMEHY.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHATUSM B PAMKAX CAMOCTOSITEIIBHON pabOTHI 110 U3YUEHUIO
JUCIUIIMHBI 00yJaroImUMCcs HEOOX0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSITHU MaTepHUall U AOMOIHUTH €ro C y4ETOM
PEKOMEHI0BAaHHOM 110 JAHHOU TEME JIMTEPATYPBHI;

- IPY CAMOCTOATEILHOM U3YYEHUH TEOPETUUECKON TEMbI CeTIaTh KOHCIIEKT, UCIOIB3YS
pekomennoBanHble B PI1/] ncrounukuy;

- BBIMIOJIHUTH MPAKTUYECKUE 3aJJaHUs B paMKaxX U3y4aeMOil TEMBI;

- BBIMIOJIHUTH MHIUBHIYaJIbHBIC 3a/1aHUsI KOHTPOJIBHON pabOThl B paMKax U3y4yaeMoOil TEMBI;

- IOATOTOBUTHCS K MIPOMEKYTOUHOM aTTeCTaIlUH.

Y4eOHBIM MJIaHOM MPEyCMOTPEHBI KOHTPOJIbHBIE paboThl B 1, 2 1 3 cemecTpe, BKIIIOYAIOIIUE
WHAUBHUAYalIbHbIC 33/1aHUS 110 BCEM TeMaM JAUCIUILTUHBI, U3y4aeMbIM B CEMECTpE.

KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. OuleHOYHbIe MAaTEPHAJIBI /IS IPOBEAEHUA TEKYIEero KOHTPOJIsSl YCIeBaeMOCTH ¥ MIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcH M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepeyeHb KOMIIETEHIIHI C YKa3aHUEM STaroB UX (POPMHUPOBAHUS B TIPOLIECCE OCBOCHUS TUCIUILTMHBI

Kon n HanmeHoBaHue
HMHJMKATOpa KOHTPOJIUPYEMOMN
KOMIIETEHIIUH

Ne | KoHTposmpyembie pa3aeisbl JUCIUTUINHBI
n/m (Momyst)

Bun onienounoro
CpeacTBa

NuauBunyanbHbIe
1 [JIuneiinas anrebpa. YK-1.5, YK-1.6 3aJlaHusl KOHTPOJIbHOMN
pabotsl Nel 1o Teme.

WunuBuyansHbe
2 |Bexkropnas anredpa. VYK-1.5, YK-1.6 3aJJaHusI KOHTPOJILHOMN
pabotsl Nel 1o Teme.

WHpuBuayansHble
3 |AnanuTHyeckas reoOMETpHUs Ha INIOCKOCTH. VK-1.5, YK-1.6 3a1aHKs] KOHTPOJIBHOMN
paboThl Nel o Teme.

NuauBunyanbHbIe
4 | AHanuTHYECKas FeOMETPHs B POCTPAHCTBE. YK-1.5, YK-1.6 3a/1aHNs] KOHTPOJIBHOMN
pabotel Nel 1o Teme.

WHnuBuyanbHbIC
5 | ®yHKIMHM OAHON TIEpEMEHHOM. VK-1.5, YK-1.6 3a7aHusI KOHTPOJIbHOM
pabotbl Nel o Teme.

NHnuBunyansHble
6 |[IIpousBogHast GyHKIMH. VYK-1.5, YK-1.6 3a/1aHus KOHTPOJIBHON
pabotsl Nel o Teme.

WNHnuBunyansHble
7 | IIpunoxxeHus mpou3BOIHOM. VYK-1.5, YK-1.6 3a/1aHMs] KOHTPOJIBHOMN
pabotel Nel 1o Teme.

WnnuBuayanbHble
8 |DyHKIMHM HECKOIBKUX MEPEMEHHBIX. VYK-1.5, YK-1.6 3a1aHKs] KOHTPOJILHOMN
pabotsl Nel o Teme.




9 |HWHuas xoHTaKTHas padora. YK-1.5, YK-1.6

10 |Ox3ameH. VK-1.5, YK-1.6
NunuBunyanbHbIe

11 [HeonpeneneHHbIi HHTETpA. YK-1.5, YK-1.6 3aJIaHus] KOHTPOJIBHOM
paboThl Ne2 1o Teme.
NuauBuayanbHbIC

12 | OnpeneneHHbIi UHTETPA. YK-1.5, VK-1.6 3a/1aHusI KOHTPOJIBHOM
paboTel Ne2 1o Teme.
NuauBuayanbHbIC

13 |HecoOcTBeHHBIN HHTETPAI. YK-1.5, VK-1.6 3a/1aHusI KOHTPOJIBHOM
paboThl Ne 2 o Teme.

14 | KoMIIIEKCHBIE YHCIIA. VK-1.5, YK-1.6 Tecr.
NunuBunyanbHbIe

15 Jludepennpansinic ypasHeHus NepEoro YK-1.5, YK-1.6 3a/1aHHsI KOHTPOJIbHOM

TOPSIIKA.

paboTsl Ne2 1o Teme.
NuuBuayanbHbIC

16 Wb hepeHimanL LI ypaBHeHHs BLICIINX YK-1.5, VK-1.6 3aJlaHUs] KOHTPOJILHOM

MOPSIKOB.

paboThl Ne2 1o Teme.

17 |Wnas xonTakTHas padora. YK-1.5, YK-1.6

18 |3auer. VK-1.5, YK-1.6
NuuBuayanbHbIC

19 | Panerl. YK-1.5, VK-1.6 3a/1aHusI KOHTPOJIBHOM
paboThl Ne2 1o Teme.
NuauBuayanbHbIe

20 | CnyuaiiHble cOOBITHS. VK-1.5, YK-1.6 3aJJaHUs] KOHTPOJIBHOM
pabotbl Ne3 1o Teme.
NuauBuayanbHbIe

21 |CnyyaiiHble BETMYUHBL. VK-1.5, YK-1.6 3a71aHUs KOHTPOJIbHOM
paboTsl Ne3 o Teme.
NunuBuyanbHbIe

22 |D1eMeHTh MAaTEeMaTHICCKOW CTATUCTHKH. YK-1.5, VK-1.6 3a/IaHusI KOHTPOJIBHOM
pabotsl Ne3 1o Teme.

23 |Wnas xoHTaKTHas pabdora. YK-1.5, YK-1.6

24 |DOx3amen. VK-1.5, YK-1.6

7.2. TunoBble KOHTPOJIBHBIE 3a1aHUS UM UHBIE MaTEPHAJIbI TEKYIIIETO KOHTPOJIS yCIIEBAEMOCTH,
HE00XOAUMBIE JIJIS OLICHKH 3HAHUHM, YMEHUH M HAaBBIKOB U (WJIM) OIBITA MPO(EeCCHOHANBHOM NesITeTbHOCTH,
XapaKTepU3YIOIUX ITarnbl (OpMUPOBAHUS KOMIIETEHIIUI B IIPOLIECCE OCBOCHUS JUCIUTUINHBI

Jlnst mpoBepku chOpMHUPOBAHHOCTH HHIMKATOpa AOCTHxKeHus komreTeHmn YK-1.5, 1.6
WNunuBHyansHbIe 3aJaHNs] KOHTPOJIBHBIX paboT pasMeleHsl B Kypce Moodle: Maremaruka st
CTy/IeHTOB HanpasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WNuauBuayanbHble 3a1aHUs. KOHTPOIbHON padoTsl Ne 1 o Temam pasmeriens! B [Ipunoxenun.
WNuauBuayanbHble 3a1aHUSI KOHTPOJIbHOU paboTsl Ne 2 1o Temam pa3merieHsl B [Ipunoxxenun.
WuauBuayanbHble 331aHUS KOHTPOJIbHON padoTsl Ne 3 1o Temam pasmeriensl B [punoxenun.

7.3. Cucrtema OlleHMBaHMsI Pe3yJIbTaTOB 00YUYEHHS M0 AUCLUIIMHE (MOAYIIIO) [P MPOBEACHUN TEKYIEro
KOHTPOJISl YCIIEBAEMOCTH




Ouenka
«OTJIMYHOY (3a4YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JUCHUIUTMHBL, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE UCIIOJIB30BAHNE HAYYHOW TEPMHUHOJIOTHH, CHCTEMATHUECKHA IPAMOTHOE
Y JIOTUYECKHU MPABUIILHOE M3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHUS:

- yM€eT OPUEHTHPOBATHCS B TCOPHUSAX, KOHIETIIUAX U HAIIPABJICHHIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITU;

- BJIaJICCT HAaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH pPeIIaTh CIOKHBIE
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITTOJIHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a1aHUN

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLHUILINHE,

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii MporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUTAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBUJIBHO M3J1araeT OTBETHI HA BOMIPOCHI, YMEET JIeIaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U MTPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPAKTUYECKUX 3aHATUAX, YIaCTHUE B TPYIMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUM;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETEHIIHNH,

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHUM;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Onenka 3HaHUA:

«yZIOBJIETBOPUTEIILHO - JOCTaTOYHbI MUHUMAJIBHBII 00beM 3HAHUHN MO TUCIHUILINHE;

(3auTeHoO) - YCBOEHHE OCHOBHOM JINTEPATYpPbl, PEKOMEHA0BAaHHON pabodell mporpaMMoii;

- HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTUIMCTUYECKOE U JIOTHYECKOE
U3JI0KEHHE OTBETa Ha BOIIPOCHI, YMEHHE JIeJIaTh BHIBO/IbI O€3 CYILIECTBEHHBIX
O1nO0K

YMCHUSL:

- YMEET OPUEHTUPOBATHCA B OCHOBHBIX TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
10 TUCLUUIUIMHE U 1aBaTh UM OLICHKY;

- BJIaJIe€T NHCTPYMEHTapueM y4eOHO! AUCIUILIUHBI, YMEHUE €0 UCII0Ib30BaTh
B PCLLIEHUY TUIIOBBIX 33]1a4;

- YMEET 10/l PyKOBOJCTBOM IIPENOJaBaTelIs PeIaTh CTAHIAPTHBIE 3a1a41
HaBBIKU:

- paboTa noj| pyKOBOJICTBOM IIPEIOIaBaTeNsl HA MPAKTUYECKUX 3aHATUSAX,
JOIYCTUMBIN YPOBEHb KYJIbTYPbI UCIIOJHEHUS 3aJaHHM;

- JOCTaTOYHbI MUHUMAJIbHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCHBITHIBACT 3aTPYJHEHUS IPU OOOCHOBAHUY AJITOPUTMA BBIMOJIHEHUS 3aaHUI

Ornenka 3HAHUS:

«HEYJIOBIICTBOPHUTEIBHO» |- hparMeHTapHbIC 3HAHUS 110 JUCIUTLINHE,

(HE 3a4TEHO) - OTKa3 OT OTBETa (BBINIOJIHCHHS MUCbMEHHON pabOThI);
- 3HaHUE OT/ICIBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeii mporpaMmoi 1mo
M CLUTUIAHE;
YMEHHUSI:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUU YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITIOJIHEHUS 3aJaHUI

7.4. TeopeTnueckue BOIPOCH! U IPAKTUYECKUE 3aIaHUsI 1151 TPOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu
oOyuaronuxcsi, HeoOXOIUMBbIE JJIs OIICHKU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIM) OTIbITa MPOQEeCcCCHOHATBHON
NeSITeNIbHOCTH, XapaKTePU3YIOIIUX 3Tallbl JOPMUPOBAHUS KOMIIETCHIIUN B MTPOLIECCE OCBOCHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCHI Il MPOBEIEHHS TPOMEKYTOUHOM aTTecTali 00yJaroInuxcst

Dx3ameH -1 cemecTp (YCTHO).

KoHTponbHbIe BONIPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu:

1. ®@yHkuus ogHoro aprymenta. OCHOBHbIE 35ieMeHTapHble pyHKkuuu. Yucno e. CrnoxHas u
oOpatHas QyHKIUS.

2. beckoHne4yHo Mainble 1 0€CKOHEUHO OoJblue (PYHKIIMU U UX CBOMCTBA.

3. IIpenen pynkuuu, aBa onpenenenus. OCHOBHBIE TeOpeMbI O npenenax GpyHkuuu. [pusnaku
CYLIECTBOBAHMUSI Npeea.

4. HemnipepbiBHOCTD (DyHKLIMH, /1Ba onpesenieHus. CBONCTBA (PYHKIIMM, HENPEPHIBHBIX B
3aMKHYTOM IPOMEKYTKE.

5. CpaBHeHue 0€CKOHEYHO MaJIbIX BEJIMYMH. 3aMedaTeNbHble Mpeesbl. BeipaxeHue yucna
qepes npejen.

6. Onpenenenue npousBogHol. Ee reomerprueckuii u pu3nyeckuit CMbICIBL. Y paBHEHUE
KacaTeJIbHOW U HOpMaJIU K MJI0CKON KpuBoil. Teopema o HeoOXoauMOoM yciaoBUH U hepeHInpyeMocTH
GbyHKIUH.

7. OcHoBHbIE MpaBuia nuddepeHupoBaHus.

8. Ilpon3BoaHbIE CII0XKHOMN, 00paTHOM 1 MapaMeTPUUECKU 3aJaHHON (YyHKIUH.

9. [Ipon3BoHBIE OT CTEMEHHOM, MMOKA3aTEILHOMN U JIOTapu(PMUIECKON () YHKITHIA.




10. ITpon3BoaHBIE OT TPUTOHOMETPUIECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.

11. Teopema @epma.

12. Teopema Poms. Ee reomerpuueckuii cmbicia. CriencTBue.

13. Teopema Jlarpanxa.

14. Teopema Kommu.

15. Pa3nuuHble BUIBI HEOMPEACIEHHOCTEN U UX PACKPBITHE C MOMOIIIBIO MpaBuiia Jlonurarsi.

16. HeoOXxoaumble U IOCTATOYHBIE YCIOBUS MOHOTOHHOCTH (DYHKIIHH.

17. Dxcrpemymbl pyHknun. HeoOxoamumoe ycioBUe CyIecTBOBaHUS IKCTpeMyMa (PyHKITHH.
JlocTaTtouHble yCa0BUs MaxX u MIN GyHKIIUK OJJHOTO apryMEHTa.

18. BeImykJ0cTh U BOTHYTOCTh KpuBOid. Touku neperuda. MccnenoBanue GpyHkunu Ha
AKCTPEMYM C IOMOIIBIO BTOPOU MPOU3BOTHOM.

19. AcuMNTOTHI.

20. Iuddepentman Gynkuuu. MaBapuantHocth hopmbl nuddepenimana. uddepeniman
JUTMHBI AYTH MJIOCKOW KPUBOM.

21. OyHKUIMS HECKOJIBKUX NepeMeHHbIX. O0sacTh ee onpeenaeHus: B N-mepHoM EBkinaoBoM
MIPOCTPAHCTBE U CIOCOOKI 3a1anus. ['eomeTprudeckas TpaktoBka. [Ipenen u HenmpepbIBHOCTH (YYHKITUH
HECKOJIbKMX MePEMEHHBIX.

22. YacTHbIC IPOU3BOIHBIC ()YHKITUN HECKOJIBKUX TMepeMeHHbIX. YacTHbIe TuddepeHImans.
[Monnsnii quddepeHnmar.

23. TIpon3BoaHAs 10 HAMIPABJICHUIO U €€ CBA3b C TPAIUCHTOM (YHKIMH. YacTHBIC POU3BOIHEIC
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX KaK MPOU3BO/IHBIEC M0 HAMPABICHUIO KOOPAMHATHBIX OCEH.

24. CnoxHasi GyHKIMS HECKOJIBKHUX MIEPEMEHHBIX U €€ TPOU3BOIHBIC - YACTHAS U MOJTHAS.

25. YpaBHeHHE KacaTeIbHOM MIIOCKOCTH U HOPMAJIU K MOBEPXHOCTU. ['eomeTpuyeckas TpakTOBKa
noytHoTO Juddepennrana GyHKIMT ABYX IEPEMCHHBIX.

26. IIpon3BoHbIC BBICIIUX MOPSIKOB. DKCTPEMYMBI (PYHKIIMH HECKOIBKUX EPEMEHHBIX.

27. Heo6xoaumoe ycinoBue SKcTpeMyMa (DyHKIMU HECKOJIBKHUX NepeMeHHbIX. Haubosbiee u
HauMEHbIlIee 3HaYeHHs PYHKIIUU HECKOJIBKUX MEePEMEHHBIX.

28. JlocTaTo4HbIe YCIOBHSI SKCTPEMYMOB (D YHKIIUU HECKOJIBKUX TIEPEMEHHBIX.

3adger - 2 cemecTp (cobecenoBanue).

KoHTposbHBIE BOITPOCH! AJIs IPOBEACHUS ITPOMEKYTOUHOM aTTECTALUU:

1. IlepBooOpazHas 1 HeonpeaeNEHHbIA HHTETpall, CBOMCTBA.

2. 3aMeHa nepeMeHHON B HEONPeIeIEHHOM HHTETpase.

3. MHTerpupoBaHue Mo 4acTsSM B HEONpPEAeTIEHHOM HHTErpase.

4. UnTerpupoBaHue NpoCTeHIINX IpOOHO-pAIIIOHATBHBIX (PYHKIIUM.

5. HTErprpOBaHNe HEKOTOPBIX UPPALMOHAIBHBIX BEIPDAKEHUN. TpUrOHOMETpUYECKHE
MIO/ICTAHOBKH.

6. OnpenienieHHbIN UHTErpajl: oNpeieseHue, cBoiicTBa. ['eoMeTprueckuii CMbICI.

7. NaTerpai ¢ nepeMeHHbIM BEpXHHUM IIPEAETIOM U ero AudQepeHupoBaHue.

8. ®opmyna HeroTona-JleliOHuma.

9. 3ameHa nepeMeHHO B onpeIeIEHHOM UHTETpaJIe.

10. IaTerpupoBaHue 1o 4acTsM B ONpeAeIEHHOM UHTErpase.

11. IaTerpupoBaHue Y€THBIX U HEYETHBIX (PYHKLINN HA CUMMETPUYHOM HMHTEpBAJIE.

12. 'eomeTpuyeCcKre MPUIOKEHNS ONIPENEIEHHBIX MHTETPAJIOB: BBIYMCICHUE TUIOIIAAN TUIOCKON
burypsr.

13. HecoOGcTBeHHBIE MHTETPAJIBI.

14. luddepennuanbubie ypaBHEHHS ¢ pa3IeiSOIIMMUCS IEPEMEHHBIMH.

15. OnHopoansie nuddepeHnanbHble ypaBHEHHUS IEPBOTO MOPSAKA.

16. Jluneitnsie quddepeHnranbHble ypaBHEHUS IEPBOTO Mopsaka. Y paBHeHus bepHysmu.

17. luddepennmanbubie ypaBHEHHs] BTOPOTO MOPSAIKA, JOMYCKAIOIINE MOHMKEHNE TOPSAIKa.

18. JIuneitnple onHOpOAHBIE MU PepeHInanbHbIe YPaBHEHHS BTOPOTO MOPAIKA C TOCTOSITHHBIMU
kod(ddurmentamu. CBoOMCTBa UX pelIeHu. XapakTepucTuueckoe ypaBHeHue. CTpyKTypa oOIIero
peLIeHus.

19. Jluneiinsle HeogHOPOAHBIE AU epeHnnanbHble ypaBHEHNUS BTOPOTO OPsiIKa C
HOCTOSIHHBIMU K03(uiimeHTamMu 1 creruanbHoi npaBoi yacThio. KOHCTpyKIMs 4acTHOTO U 00I1Iero
pELICHUI HEOTHOPOIHOTO YPAaBHEHMUS.



20. JIunetinbie quddepeHIraIbHbIC YPAaBHEHUS BTOPOTO MOPSAKA: METO ] BapUAIlUU
MIPOU3BOJIbHBIX MIOCTOSIHHBIX.

Dk3amMeH - 3 cemecTp (YCTHO).

KoHTposbHbIE BOITPOCH! AJI IPOBEAECHUS TPOMEKYTOUHOM aTTECTAl[UU:

1. YUucnoBble psiibl: OCHOBHBIE ITOHATHSI U CBOWCTBA PSAJIOB.

2. IlepBblii IPU3HAK CPABHEHUS CXOJIUMOCTH 3HAKOMOJI0KUTEIBHOI'O YUCIOBOIO PAA.

3. BTopoii npu3HaKk CpaBHEHHS CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YUCIOBOTO PSIIA.

4. Tlpusnak /lanambepa u paauKaIbHBIN MPU3HAK CXOIUMOCTH
3HAKOMOJIOKUTEIBHOIO YHUCIOBOTrO pAJia.

5. MHTerpabHbIi NPU3HAK CXOAUMOCTH 3HAKOIOJIOKHUTEIBHOTO YHCIOBOIO PAJIa.

6. 3Hakouepenyromuncs psaa. AOCOTIOTHAS M YCIOBHAS CXOAUMOCTh. JloCTaTOUHBIN pH3HAK
CXOJIMMOCTH 3HAKOYEPEAYIOIIErocs psiaa.

7. 3Hakouepenyroumncs psaa. AOCOIIOTHAS U YCIOBHAS CXOAUMOCTh. OOMIUi JOCTaTOYHBIN
MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO psija.

8. ®yHKIMOHANBHBIN psAJ U 00J1aCTh ero cxoauMocTu. [Torck HHTepBania CXOUMOCTH.

9. Crenennoii psan. Teopema AGens U ee CIICCTBHS.

10. Paznoxxenue ¢yakuuu B psan Teinopa. Teopema o cxonumoctu psaga Teinopa Kk GyHKIIHH.
JloctaTouHo€ yClIOBUE Pa3IoKUMOCTH PyHKIMH B psia Teinopa.

11. Cnyuyaiinble COOBITHS U UX KIacCHU(pUKALIHS.

12. JleiictBus Hag coObITHAMU. [TostHAs rpyrima cOOBITHIA.

13. DnemeHTHl KOMOMHATOPHUKH. [IepecTaHOBKY, pa3MEIICHUS U COUYCTAHMS.

14. OTHOCHUTENBHAS YaCcTOTA U €€ CBOMCTBa. Kiaccuueckoe onpeierneHnue BEpOSITHOCTH.
CBoiicTBa BEPOSITHOCTH.

15. TeopeMbl cI0KEHHUS BEPOSTHOCTEH JJI1 HECOBMECTHBIX 1 COBMECTHBIX COOBITHH.

16. TeopeMbl yMHOXKEHUSI BeposATHOCTEH. HecoBMecTHBIE 1 HE3aBUCUMbBIE COOBITHA. Y CTIOBHAS
BEPOSTHOCTH. BEpOSTHOCTh HACTYIUICHUS XOTS OBl OJJTHOTO COOBITHS.

17. ®opmyna nomaHoi BeposaTHocTu. Popmyia baiieca.

18. IloBTOpHBIC HE3aBUCHUMBIC HCTIBITaHUSA. Dopmyina bepryu.

19. IloBTopubie ucnbiTanus. @opmyma Ilyaccona.

20. [ToBTopHbIe uctibiTanus. JIOkaibHAsI U HHTETpaJIbHAs TeopeMbl Jlaraca.

21. JIuckpeTHble Cily4aiiHble BEIMYMHBI. 3aKOH pacIpe/ielIeHHs] BEPOSITHOCTEN TUCKPETHOM
CIIy4aifHOM BEJIMYUHBI, IPABUJIA €T0 MOCTPOEHUS, MHOTOYTOJIbHUK pacipeeieHus

22. @yHKUMS pacnpeesieHus: BEpOATHOCTEH JUCKPETHOM ClydyalfHOM BETMUMHBI M €€ CBOICTBA.

23. YucnoBble XapaKTEepUCTUKU AUCKPETHOM ciryyailHOW BEJTMUMHBI U UX CBOMCTBA
(MaTeMaTH4ecKoe OKUJaHue, TUCIIEPCHs, CpeHEee KBaApaTHUECKOe OTKIIOHEHHE, MOJIA).

24. bBuHOMMAJIbHBIN 3aKOH paclpeesieHus: BEpOATHOCTEW JUCKPETHON CllydaiiHOM BEINYMHBI.

25. 'eomeTpuyecKuil 3aKOH pacipeIesIeHNs BEPOITHOCTEN TUCKPETHON CIIydaiiHOM BETMYMHBI U
€r0 YHCJIOBbIE XapaKTEPUCTUKH.

26. Pacnipenenenue [lyaccona AUCKpETHOM CIIydaitHOM BEJIMYMHBI M €70 YUCTIOBBIC
XapaKTePUCTHUKHU.

27. HenpepbIBHbIE ciyyaliHble BETUUYUHBI. IHTerpanbHas QyHKINS pacipeeseHus
BEPOSATHOCTEN U €€ CBONCTBA, rpaduK.

28. Nubdepennmanbaast GyHKIUS pacipeiesIeHUs BEPOSTHOCTEH HEMPEPHIBHOM CITyIaitHOM
BEJIMUMHBI, €€ CBOMCTBA, KpUBas paclpeieeHus.

29. YucnoBble XapaKTEpUCTUKN HENPEPBIBHOM CIIy4aiiHOW BEJIMYHHBI.

30. PaBHOMEpHBII 3aKOH pacnpeeeHus HEPEPBIBHON CIIy4allHON BEJIUYHMHBI U €€ YHCIIOBbBIE
XapaKTePUCTHUKHU.

31. Iloka3aTenbHbIN 3aKOH pacIpeAesIeHUs] HENPEPBIBHOM CIIy4allHOW BEJIMYUHBI U €€
YHCIIOBBIE XapaKTEPUCTHUKHU.

32. HopManbHBIN 3aKOH pacIpeaesIeHNs] HEPEPBIBHOM CIIy4aiiHOW BEJINYUHEBI U €€
YHCIIOBBIE XapaKTepUCTUKU. [IpaBuio Tpéx curm.

33. IloHsiTHe AByMEPHOU CIy4allHON BEIMYHMHBI. 3aKOH paclpeAesIeHHs IBYMEPHOU CllydaitHOM
BEJINYMHBI.



34. OyHKIUA pacnpeneneHus IByMEPHOU cydaiilHOW BEIMYMHBI U €€ CBOMCTBA.

35. 3aBUCHMOCTh U HE3aBHCUMOCTb JIBYX CIIy4ailHBIX BEJIMYUH. Y CJIOBHBIE 3aKOHBI
pacrpeeneHusl.

36. YucnoBble XapaKTEpUCTUKH IBYMEPHOM cllydailHOM BeMUMHBI. MaTtemMaTiuieckoe OxugaHue
u aucrepcusi. KoppensimoHHbIii MOMEHT, KO3 (PHUIIMEHT KOPPEITSIIHH.

37. llpeamer u 3a1a4d MaTeMaTUUYE€CKOM CTATUCTUKHU.

38. 'enepanbpHas ¥ BHIOOPOUYHAsi COBOKYITHOCTH. MeToabl 0TO0pa BEIOOPOYHOIN COBOKYITHOCTH.

39. DMmnupuueckas GyHKIHS pacipeie/ieHus, ¢ CBoMcTBa. BaprallMOHHBINA U CTaTUCTUYCCKUI
ps.

40. I'padpuueckoe H300paXKeHNE CTATUCTUYCCKOTO pacupeaeiacHus. [1oJuron u rucrorpamma
OTHOCHUTEIIbHBIX YaCTOT.

41. YucnoBble XapaKTEPUCTUKU CTATHCTUYECKOTO PACTIPE/ICIICHHUS: TeHepaIbHas U BRIOOPOYHAsS
CpeHsis, TeHepallbHAsL U BRIOOPOYHAS JUCTIEPCUSl, TEHEPATBLHOE U BEIOOPOYHOE CpeHEe KBAAPATHICCKOE
OTKJIOHEHHE.

7.4.2. [lpakTrueckue 3aJaHust Ui IPOBEACHUS IPOMEKYTOYHOM aTTeCTallui 00YyJatOIINXCs
PasnoypoBHEBBIE 3aJaHUs U1 IPOBEICHUS IPOMEKYTOYHON aTTECTALlMH Pa3MEILEHbI B
[Ipunoxxenun.

7.4.3. IlpuMepHbIe TEMBI KypcoBO paboThI (poekTa) (pyu HaJTHYUH)
KypcoBbie paboTs! (ITPOEKThI) YIEOHBIM IIIAHOM HE MPETyCMOTPEHBI.

7.5. Metoauueckue MaTepualibl, OIIPEACIISIIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUW, YMEHUM, HABBIKOB U
(unu) onbiTa MPO(hEeCCUOHATBHON JeTeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIETSHIIHIA

[Ipouienypa npoBeaeHUs MPOMEXKYTOUYHOM aTTECTAIlMU U TEKYILETO KOHTPOJIS YCIEBAEMOCTH
perlaMeHTUPYETCS JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM, OINPEEISIONIUM MOPSI0K OpraHu3aluy u
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOM aTTECTAIMH 00YJaIOIIUXCSl.

[Iponienypa onieHuBaHust HOPMUPOBAHKS KOMIIETEHIIUN TTPH ITPOBEICHUH TEKYIIErO0 KOHTPOJIS
NpuBecHa B 1. 7.2.

TurnoBbie KOHTPOJIbHBIC 3aJJaHUSI WJIM MHBIE MAaTEPUaJIbl TEKYIIET0 KOHTPOJISI IPUBECHBI B 11. 7.3.

Htorom nzydeHus: TUCUUILUIMHBI B 1 cemMecTpe sBIISIETCS dK3aMeH. DK3aMEeH MPOBOIUTCS 110
pacniucanuio ceccur. Dopma MpoBeIeHUs 3aHATHS — YCTHas. B 9K3aMeHaIMOHHBINA OUJIET BKIIIOUEHO JIBA
TEOPETHUYECKUX BOIMPOCA M MPAKTHYECKOE 3aJaHUE, COOTBETCTBYIOIIEE CONCPIKAHUIO POPMUPYEMBIX
KOMIIETCHITUH.

JI1s1 MOATOTOBKY 10 AK3aMEHAIIMOHHOMY OUJIETY OTBOAUTCS 45 MUHYT.

Htorom nzydeHus: TUCUUILUIMHBI BO 2 CEMECTpPE SBIISIETCS 3a4€T. 3a4eT MPOBOJIUTCS Ha MOCIEAHEM
110 PaCIUCAHUIO MPAKTUYECKOM 3aHATHU B CEMECTPE U BBICTABISAETCS MO pe3yJibTaTaM TEeKYIIei
YCIIEBaEMOCTH 00YJaroIIErocs B CEMeCTpe.

Jlst oOydarommxcs, He aTTECTOBAaHHBIX B TEUEHHE CEMECTpPa, MPOBOJAMTCS YCTHOE cobeceIoBaHue.

Htorom nzydeHus: TUCUUILUIMHBI B 3 CEMECTpE SBIISIETCS dK3aMeH. DK3aMEeH MPOBOUTCS 110
pacniucanuio ceccur. Dopma MpoBeIeHUs 3aHATHS — YCTHas. B 3K3aMeHaIMOHHBINA OUJIET BKIIIOUEHO JIBA
TEOPETHYECKUX BOIMPOCA M MPAKTHYECKOE 3aJaHUE, COOTBETCTBYIOIIEE COICPKAHUIO POPMUPYEMBIX
KOMIIETCHITUH.

J1J1s TOATOTOBKH IO 9K3aMEHAIIMOHHOMY OHIIETY OTBOJIUTCS 45 MUHYT.

7.6. Kputepun orieHrBaHus cpOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepuu Ormnenka Orenka
«HEYIOBJICTBOPHUTEIIb | «yIOBICTBOPUTENBH [ OLEHKa «XOpOo1o» O11eHKa «OTIUIHO)Y
OLICHMBAaHUS
HOY» o»
«HE 3aYTECHO» «3aUTECHOY




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMSI U HaBbIKU HE | 0a30BbIe CTPYKTYPHI [ CHCTEMHbBIEC. YMEHHUS | apryMEHTUPOBaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 3a/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTHBHOCTh
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOTIPOCOB | apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIE OTBETHI | KOHTPOJIUPYEMOTO | 3HAHHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -TI0JTHOE TIOHUMAaHUe
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHI, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHSATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. POTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPUH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U MoclieI0BaTeIbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBUJILHO BBITIOTHUIT
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/1aHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJIMYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOEHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomue | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUUECKNE 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUISL BBIOOpa METOIUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJIHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He nomyckaeT ommbox
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIIECHUS | BBINOJIHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlieHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINH, 3aKPEIICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIU CpEIHEE apu(METHIESCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OlIeHKa «HEYIO0BICTBOPUTEILHOY/ «HE 3aUTEHO» BBICTABIIICTCS, €CIU CpeIHEee apu(hMETHUSCKOE
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUATBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIJIMHBI (MO1yJIs1)
8.1. [lepeueHb OCHOBHOM M JIOTIOJHUTEILHOM JIUTEPATYPhl, HEOOXOIUMOM 1T OCBOCHUS JTUCITATIITUHBI

(Momyst)
. KonunuectBo

Ne ABTOp, HA3BaHHE, MECTO U3JAHUS, U3/1aTEIHCTBO, TOJ U3/IaHUS YUeOHOU U /

/1 y4e0HO-METOIUIECKON JTUTePATyPhI aléfﬁxf;gigi:g?ép
OcHoBHas JIuTEpPaTYpa
Ameynosa A. C., Kapuanya O. C., Beiciias maremaruka. JIuneitnas anredpa http://www.iprbooksh

1 |u anamutudeckas reometpusi, KemepoBo: KemepoBckuii rocyiapcTBEHHBII OF.) fu /219.60 html
WHCTUTYT KYJIbTYphl, 2011 ' '
Maraszunnukos JI. WM., MarazuaaukoB A. J1., Beicias MmareMaTHKa. . .

i . . http://www.iprbooksh

2 | AuddepennnansHoe ucuncienue, Tomck: ToMCKHi rocy1apcTBEHHBIN 0p.ru/72078.html
YHUBEPCUTET CUCTEM YIIPABICHUS U paAHONIEKTPOHUKH, 2017 ' '
Kpemep H. 1., ®puagman M. H., [Tytko b. A., Tpumun 1. M., Beiciias . .

3 |maremartuka sl 5KOHOMHUYEcKoro OakamaBpuara B 3 4. Yacts 1, Mocksa: https.//eraéZglé)/bcode/
N3 patensctBo Opaiit, 2019
IN'ocnonapuxoB A. I1., Bonbsiackas . A., Kapnyxuna O. E., Ckenko O. A.,

4 Oopyuesa T. C., 'ociogapuko A. I1., Beiciias maremaruka. Tom 2. Havano | http://www.iprbooksh
MaTeMaThyeckoro ananuza. Juddepennuanbaoe ncunucinenue GyHKIHl op.ru/71688.html
OJIHOM EePEMEHHOM U ero npujoxeHus, , 2015

5 Harancon U. I1., Kpatkuii kypc Beiciieit matematuku, Cankt-IlerepOypr: https://e.lanbook.com
Jlann, 2021 /book/167767

5 Kpemep H. 111., Teopus BepoSTHOCTEN U MaTeMaTHyecKast CTATUCTHKA B 2 4. https://urait.ru/bcode/
Yacts 1. Teopus BeposiTHocTelt, MockBa: U3narensctBo FOpaiit, 2018 421232
I'ocnonapukos A. I1., KaprioBa E. A., Kapnyxuna O. E., Mancyposa C. E., http:/Awww.iprbooksh

7 |TocnonmapukoB A. I1., Beiciiast matematuka. Tom 1. Jluneitnas anre0pa. OF') U /71687 html
Bekropnas anrebpa. AHanutuyeckas reometpus, , 2015 ' '

8 I'mypman B. E., PykoBoACTBO K pEIICHHIO 3a1a4 10 TCOPHH BeposTHOCTel u | https://urait.ru/bcode/
MaTeMaTuyeckou cratuctuke, Mocksa: FOpaiit, 2020 449645

JdonogHuTeIbHASA JUTEpaTypa
Ounarckas H. 10., Xakumynnun E. P., Teopus BeposaTHocTEN U . .

1 [maTemaruueckas cTaTHCTHUKA JIJIsl HH)KEHEPHO-TEXHUYECKUX HAIMPaBIICHUH, https.//zggggbcode/
Mocksa: IOpaiit, 2022
byrpos 4. C., Hukonsckuii C. M., Bricinas matematuka B3 1. T. 1. ) .

2 | AuddepenunanbHoe U HHTETpalbHOE HcucieHnue B 2 kH. Kaura 2, Mocksa: https'llzrgaig;%/bcc’de/
FOpaiit, 2022

3 Annpyxaes X. M., Teopusi BeposSTHOCTEH U MaTeMaTHYECKasi CTATHCTHKA. https://urait.ru/bcode/
Coopnuk 3amay, Mocksa: FOpaiit, 2022 491173
Tumodeena A. 10., Teopnﬂ‘ BEPOSATHOCTEMH 1 MaTeMaTHiecKas CTaTHCTHKA B 2 http:/Avww.iprbooksh

4 |yactsax. Y.2, HoBocubupck: HoBocubupckuii rocy1apcTBeHHBIN 0p.ru/91449 html
TEXHUYECKUU YHUBEpCcUTET, 2017 ' '
Acramosa U. B., Hukumkun B. A., luddepennmansupie ypaBHeHHUS.

5 [Mpaktukym, MockBa: EBpa3uiickuii OTKpPBITBI HHCTUTYT, MOCKOBCKUH http://www.iprbooksh
TOCYJapCTBEHHBIN YHHBEPCUTET SKOHOMUKH, CTATUCTUKH U HH(POPMATHKH, op.ru/10751.html
2004
Abpamsan M. 3., Jlekuuu o HHTErpaIbHOMY UCUYHUCIEHUIO (QYHKIIUN OTHOM https://www.iprbooks

6 |mepemenHoI 1 Teopuu psnoB, PoctoB-Ha-/lony, Taranpor: M3garenscTBo hop .ru /117]'_5 4 html
FOxxHoro genepanpHoro ynusepcurera, 2021 ' '

7 Mopo3zoga JI. E., CmupnoBa B. b., Tpeckynos A. JI., ®&€noposa M. 1O., http://ntb.spbgasu.ru/
Omnpenenennslit uarerpan, CI16., 2011 elib/00283/

8 Karman 0. §1., Teopust BeposSTHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA. https://urait.ru/bcode/
[Tpumepsr ¢ pemennsimu, Mocksa: FOpaiit, 2022 490304




Turoa T. H., ManeeBuu T. A., AcceeBa E. E., Cepoa A. H., Hucnossle u

http://www.iprbooksh

9 | pyHkmonanbpHBIC AL, MOCKBa: MOCKOBCKHIA TOCYIapCTBEHHBII ob.ru/60010.html
cTpouTenbHbI yHUBEpcHUTET, Al [Tn Op Menua, 9bC ACB, 2016 P- '
TI'onosko O. B., lagaesa I'. H., Canranosa E. B., Beicmag matemarnka. HacTs ) .

. . http://www.iprbooksh

10 |l. Marpuist u onpenenutenu. CHCTeMbl TUHEHHBIX YpaBHCHUI. BekTopHas

op.ru/6111.html
anreOpa U aHaMTHYecKas reometpus, , 2006
Bbab6asgni 0. B., Muceaumsn T. JI., OCHOBBI BEICIIIEH MATEMATHKH. ) .
i . http://www.iprbooksh
11 | Auddepenumnansupie ypaBuenus, KpacHonap: KOxHbBIH HHCTUTYT
op.ru/10283.html
MeHeKkMenTa, 2012
bammakosa U. b., Kopabnésa U. U., IIpacaukosa C. C., Psaapl, CaHKT- ] .
) . . http://www.iprbooksh

12 |IlerepOypr: Cankt-IlerepOyprckuii TOCyIapCTBEHHBIN apXUTEKTYPHO- 0D 1u/49964. html
ctpoutenbHblil yausepcuret, ObC ACB, 2015 P- '
3y6osa U. K., Octpas O. B., Aamudepona JI. M., Paccoxa E. H., OcHOBBI
MaTeMaTHYeCKOro aHanm3a (Moynb «OnpeaeeHHbI HHTErpal U http://www.iprbooksh

13 . .

HECOOCTBEHHBIC HHTETpabl»), OpeHoypr: OpeHOyprekuii rocy1apCcTBeHHbBIN op.ru/78807.html
yausepcuret, 9bC ACB, 2017

14 Kankaesa JI. C., MaremMaTHYECKHI aHAIN3: TCOPHUS MPEICIIOB, https://urait.ru/bcode/
middepennmanpaoe ucuncienne, Mocksa: M3narensctBo FOpaiit, 2019 438965

15 Canosunuas 1. B., Xopommosa E. B., MaremaTu4eckuii aHaaus: https://urait.ru/bcode/
ornpeneneHHbId nHTErpa B 2 4. Yacte 1, Mocksa: KOpaiir, 2022 493086

16 Turosa T. H., UncioBble u creneHHbie psaabl, MockBa: MOCKOBCKHIA http://www.iprbooksh
rOCYJapCTBEHHBIN cTpouTenbHbIN yHHBepcuTeT, DBC ACB, 2010 op.ru/16314.html
bammakosa U. b., KOp’dGJ}CBa N. U., lIpacaukosa C. C., HeonpeneneHHbIi http://nth.spbgasu.ru/

17 |wunTerpan. OnpeneneHubii naTerpasl. OOBIKHOBEHHBIC MU((EepPCHIINATHHBIC -

elib/00548/
ypaBHeHus, CII0., 2013
1 Mo3anesa E. M., Komruiekcubie uncna. JInHeHas 1 BEKTOpHAS anreopa, http://www.iprbooksh

Opendypr: OpenOyprckuii rocyaapcTBeHHblil yausepcuret, 9bC ACB, 2004

op.ru/51530.html

OOyuvaromuecs 13 yucia HHBaIU0B U il ¢ OB3 obecrieunBaroTcs NeyaTHBIMU U (MIIN)
ANEKTPOHHBIMU 00pa30BaTEeIbHBIMU pecypcaMt B (popmax, aAanTHUPOBAHHBIX K OTPAaHUYEHUSIM UX
3JI0POBBS.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOM ceTh «ITHTepHET», HeOOXOIUMBIX IS
OCBOEHUS JUCIUILITHHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTEpHET»

DJEKTPOHHBIN agpec pecypca

TCOPCTI/IHGCKEU{ HO,I[FOTOBKa_BBICI_HaH
MaTE€MaTHUKa MaTeMaTI/IKa, 1 CEMCCTP

hp?id=4347

https://moodle.spbgasu.ru/course/view.p

TCOPCTI/IHGCKEU{ HO)IFOTOBK&_BLICIH&H
MaTE€MaTHUKa MaTeMaTI/IKa, 2 CEMCCTP

hp?id=4347

https://moodle.spbgasu.ru/course/view.p

Teopernueckas noaroroska Breicmas
MaTeMaTuka MareMmaTuka, 3 ceMecTp

hp?id=4716

https://moodle.spbgasu.ru/course/view.p

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)eCCI/IOHaJ'ILHBIX 0a3 JaHHBIX " I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTCM

Hanmenosanue

DJIEKTPOHHBIN aJpec pecypca

HuTtepHeT-TpeHaxepsl B chepe oOpa3oBaHUs

http://www.i-exam. ru

Cucrema aucraniponnoro ooydenus CII6GI'ACY Moodle

https://moodle.spbgasu.ru/

OnexrpoHHas oubnuoreka Mpbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DJIEKTPOHHO-OMOIMOTEeYHAas cCcTeMa n3aaTeabcTra "'JIanp"

https://e.lanbook.com/

DIeKTPOHHO-O0MOIMoTeuHas cucteMa uziarenascrtsa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-O0MOIMOTEeUHas cucTeMa n3garenbera "' IPRsmart"

http://www.iprbookshop.ru/

®enepanbHblil 00pazoBarenbHbIN MopTal "EquHoe okHO JocTyma K
o0pazoBaresbHBIM pecypcam”

http://window.edu.ru




EnuHbIi 37IeKTPOHHBIN pecypc y4eOHO-METOAMYECKOH TUTEPATYPHI

CIIoI'ACY

www.spbgasu.ru

O6pazoBarenpHbie HHTEpHET-pecypchl CITOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

8.4. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTH, UCTIOIB3YEMBIX MPU OCYILIECTBICHUH 00pa30BaTEIbHOIO
mpolecca 1o AUCUUIIIMHE, BKIII0Yas IepeyeHb JIMIEH3UOHHOTO U CBOOOIHO pacIpOCTPaHIEMOTo

IporpaMmMHOro obecneyeHus

HaumenoBanue

Cnoco0 pacrpocTpaHeHHs
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

Math Cad Bepcus 15

CyOnuiieH3uOHHOE COTJIalIeHUE Ha
ucnosibzoBanue npoaykros "PTC" ¢
000"Co¢t JlomxucTuk" 10roBOp

Ne20716/SPB9 2010 r. JIuueunsus
OGeccpoyHas

Microsoft Windows 10 Pro

Jorosop Ne 132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TeXHUYECKOE 00ecIeueHUe TUCIIUITIIMHbI
CBezieHHst 00 OCHAIIEHHOCTH YYEOHBIX ayAUTOPUI M MOMENICHUH JIJIsl CAMOCTOSTEIBHOM paboThI

HaumenoBanue yueOHBIX ayIUTOPUI 1
MOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

OcHaIeHHOCTh 000PYI0BAaHUEM U TEXHUYSCKUMHU
cpelcTBaMu O0yueHuUs

07. YueOHbIE ayTUTOPHH JIJIsl TPOBEICHHS
JIEKIIMOHHBIX 3aHATHH

YueOHast ayiuTOpHs AJis IPOBEACHUS 3aHITHI
JIEKIIMOHHOTO TUIIA, KOMILJIEKT MYJIbTUMEAUIHOTO
000pyoBaHus (MIEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEAUINHBIA POEKTOP, IKPaH, ayIMOCUCTEMA),
JIOCKa, DKpaH, KOMIUIEKT yueOHON Mebenu,
noAKIoYeHue K kommnbiotepHoit cetu CIT6IACY,
BbIXOJ B IHTEpHET

07. YueOHble ayTUTOPUH JIJISl IPOBEACHUS
MPaKTUYECKUX 3aHATUH, KYpCOBOTO
MIPOEKTUPOBAHMUSI (BBITIOJHEHHS KypCOBBIX padboT),
TPYMIOBBIX U WHAUBUAYAIbHBIX KOHCYTbTAIIHH,
TEKYILEro KOHTPOJISI U IPOMEKYTOUHOU
aTTecTaluu

KomMmmuiekT MynbTuMeIuitHOro 060pyA0BaHUs
(mepcoHaIbHBIM KOMIIBIOTEP, MYJIbTUMEUIHBIN
MIPOEKTOP, FKPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
y4aeOHOM MeOenH, MOAKITI0UYEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Bbixoa B UHTepHeT

07. KomnbroTepHBIii Ki1acc

Pabouue mecra c 1K (cTon KOMIIBIOTEPHBIH,
CHUCTEMHBIHN OJIOK, MOHUTOP, KJIABHATYpPa, MBIIIb), CTOJ
pabounii, MOJKIIFOUEHUE K KOMIIBIOTEPHOI ceTn
CII6I'ACY, Brixon B Internet.

07. ITomenieHus A1 CaMOCTOSITEIHHOM pabOTHI

[Tomenienue 17151 CaMOCTOSITENILHOM pabOTHI
(unTanbHbIN 3a1 6ubnuoreku, aya. 217): [IK-23 mr., B
T.9. 1 mt.- [IK gms ur ¢ OB3 (cuctemHbIif 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TOJKIIOYEHUEM K
cetu «MHTepHET» U 0OecreueHueM JJOCTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

I[J'IH MHBAJIWJIOB U JIHUII C OB3 o0ecneunBarOTCs CIICHHUAJIBHBIC YCJIOBHA OJIA IIOJTYUCHUA
O6pa30BaHI/I$I B COOTBCTCTBUU C TpeGOBaHI/IHMI/I HOPMAaTUBHO-TIPABOBBIX JOKYMCHTOB.
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