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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHHMI/I OCBOCHUA JUCHUIIIINHBI ABJIACTCSA HpI/IO6p€TeHI/Ie MaTEMATHYCCKUX 3HaHPII>'I, H€06XO,Z[I/IMBIX
AJId U3YUYCHUS psAda OGIJ_IeHay‘IHBIX AJUCHUITIINH U JUCLHUIIIINH HpO(l)eCCI/IOHaJILHOI‘O ITHUKIJIA.

3a;[aanI/1 OCBOCHUA TUCHUIIINHBI ABJIACTCA HpI/IO6peTCHI/Ie MaTEMAaTUYCCKUX 3HaHPII>'I,
H€O6XOI[I/IMBIX I U3YYCHUA psaia O6H.I€H3,y‘1HbIX JUCHUIIINH U JUCHUIIIINH HpO(l)eCCI/IOHaHBHOI‘O IMHUKJIA.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCUHMIIJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
VHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUrBaIOUINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OITOI1

VYK-2 Criocoben
OTIPENeNIATh KPYT 3a7a4 B
paMKax IMOCTaBICHHON
1IEJIM U BBIOUPATh
ONTHUMAJIBHBIE CIIOCOOBI UX
pCILICHUs, UCXO/s U3
JCHCTBYIOIINX MTPABOBBIX
HOPM, HMEIOIIHUXCS
pPECYpCOB U OTpaHUYCHUI

VYK-2.1 Onpenenser nepedyeHb
3a7a4 Uil JOCTHKEHUS
MOCTaBIICHHOM LIEJH

3HaeT

OCHOBBI ~ BBICIICH ~ MaTEMaTHKH, BKIOYas
anreopy, TEOMETPHIO, MaTeMaTHYECKHUI
aHaJu3, TEOPHIO OOBIKHOBEHHBIX
nuddepeHIaTbHBIX YpaBHEHHH

ymeeT

- BBIABJIATH MpoOJEMy, aHAJIU3UPOBaTh €€ U
pemarb ¢ TOMOIIBI0 TOCTPOSHUS IICHOYKH
JIOTUYECKHUX BBIBOJIOB, UCIOJIB3YS MOJIyYCHHBIE
MaTeMaTHYeCKHE 3HAHU,

- JIOTUYECKU BEPHO, apTYMEHTHUPOBAHO U SICHO
CTPOUTH UBJIOKECHHE MTPOOJIEM M 3a]1a4
BJIAJICET

MIePBUYHBIMHU HaBBIKAMH
MaTeMaTHYECKHUX 3a74a4

peLICHUA

YK-2 Cnocoben
ONpeNEeNsATh KPYT 3a/1a4 B
paMKax MOCTaBICHHOM
[eJIU U BBIOUpATh
ONTUMAaJIFHBIE CIIOCOOBI UX
peLIeHUs], UCXOs U3
JIEMCTBYIOIIMX TTPaBOBBIX
HOPM, UMEIOLIUXCS
PECypCOB U OTPaHUYECHUH

VYK-2.3 [Ipennaraer cnocob u
CPEICTBO PELICHUS 3a1a4H
npodeccuoHaNbHOM
JEATEIIBHOCTH € YUYETOM
PECyYpCOB ¥ OTPaHUYECHUH

3HaeT

OCHOBBI BBICILICH MaTeMaTHKH

ymeer

UCMOJIb30BaTh MAaTEMAaTUYECKUN ammapar MpH
U3YYEHUM JPYruX JAUCHUIUINH, pPaCIIUPSThH
CBOM MaTeMaTH4YeCKHe O3HaHUS

BJIA/IEET
OCHOBHBIMU METOAAMHU pelieHus
MaTeMaTHYEeCKUX  3amady M3  JUACLUIUINH

npoecCHOHANBPHOTO I[HKJIA ¥ JUCHUIUIMH
PO UIHHOM HATTPABICHHOCTH

YK-2 Cnocoben
OTIPENIETISATh KPYT 3a/1a4 B
paMKax MOCTaBJICHHOMN
1IN ¥ BEIOUpaTh
ONTUMAJIBHBIE CTIOCOOBI UX
penieHus1, UCXOIs U3
JIEMCTBYIOIIMX MTPaBOBBIX
HOPM, UMEIOIINXCS
pPECYpPCOB U OTPaHUYECHUI

VK-2.4 CocraBnser
MOCJIEIOBATEILHOCTh
(anropuTM) pelIeHus 3a1a9n

3HaeT

OCHOBHBIE TOHATHUS MATEMATUKH

yMeer

Jlornueckn BepHO, apryMEHTHPOBAHO U SICHO
CTPOUTB U3JI0KEHHE MPOOJIEM U 3a/1a4
BJIaJeeT

OCHOBHBIMH METOJAMHU
MaTeMaTHYeCKUX 3a]1a4

peuieHus




3. Yka3aHue MecTa JUCHUILVIMHBI (MOYJIAA) B CTPYKTYpe 00pa3oBaTesibHOI MPOrpamMmmMbl
JanHast qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.08 ocHoBHOIM
npodeccuoHansHOM 00pa3zoBaTenbHOM mporpammbl 54.03.04 PectaBpalius U OTHOCHTCS K 00s13aTENBHOMN

Y4acTu y4eOHOro IUIaHa.

I/I3yquI/Ie JAUCHUITIIMHBI 633preTC${ Ha 3HAaHHMAX, YMCHUAX U HaBBIKAX, IIOJTYUYCHHBIX IIPU OCBOCHHUU

00pa3oBaTeNbHbIX TPOrpaMM MPEIIECTBYIONIETO YPOBHS 00pa3oBaHusl (CpeAHsIs MIKOa).

No Mocie R — Ko u HauMeHOBaHWE HHIUKATOPA
/1 ALYTOTIHE AAHCTL JIOCTHYKEHHUS KOMIIETEHIIUH
DKOHOMHUYECKasi TPaMOTHOCTh B YCIIOBHSIX IIU(PPOBOI YK-10.1, ¥K-10.2, YK-10.3, VK-
1 p Y mop 10.4, YK-10.5, YK-1.1, YK-1.2, VK-
TpaHnchopmanuu 6.1

4. O0beM TUCHHUILUIMHBI (MOYJIfA) B 3a4E€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJIeJIEHHBIX HA KOHTAKTHYI0 padoTy 00y4alIumMxcs ¢ npenojgasaresieM (10 BUIAaAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
W3 Hux yacel Ha
Bup yaebHoii paboTh! Beero MIPAKTHYECKYIO
yi 4acoB 1
TIOATOTOBKY
KonrakTHas padoTa 48 48
Jlexumonnsie 3anstus (JIek) 16 0 16
[paktuueckue 3ansatus (I1p) 32 0 32
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 1,05 1,05
KOHCYJIbTAIIUU 110 KYpCOBOM paboTe (IIPOEKTY), 0.4 04
KOHTPOJIbHBIM pabotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTeCTAIMIO (Clava 3a4era,
3a4ueTa ¢ OICHKOM; 3alIiTa KypCOBOU PabOTHI 0,4 0,4
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KOHCYbTAIUS TIEPE]] SK3aMEHOM U c/1ava ' '
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositenibHasi padota (CP) 32,2 32,2
O011as TPY10eMKOCTH JUCHUTIITUHBI (MOTYJIs1)
qachl: 108 108
3a4eTHbIC eIUHHIbI: 3 3

5. Conep:xaHue THCHHMILIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 10 pa3iesaM (TeMaM) ¢ yKa3aHUueM

OTBE/ICHHOI0 HA HUX KOJHMYeCTBA aKajeMHYeCKHX YacOB U BUJ0B Y4eOHbIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIs)

KonTakTtHas padota (110 yueOHBIM
3aHATHUSM), Yac.

Ne Pasgensl IUCHMIUINHEL

JIEKI[ANA

I13

JIP

Cemectp

BCETO

U3 HUX
Ha
TIpaKTH-
YECKyIo
HOJIro-
TOBKY

BCETO

U3 HUX
Ha
TIpaKTH-
YECKyI0
HOJIro-
TOBKY

U3 HUX
Ha
TIpaKTH-
94ecKyIo
TOJIro-
TOBKY

BCETO

Cp

Bcero,
yac.

Kon
WHIUKATOP
a
JIOCTYKEHH
i
KOMIICTCHI]
nun

1. |1 paznmen. AnreGpa u

AHAJIUTUYCCKAA rCOMCTPHUL

1.1. | JIuneitnas anredbpa 1

YK-2.1,
YK-2.3,
YK-2.4




AHanuTuyeckas reOMETpUs Ha YK-21,
1.2. 10CKOCTH 1 6 6 12 YK-2.3,
YK-2.4
YK-2.1,
1.3. | Bekropnas anrebpa 1 6 6 12 YK-2.3,
YK-2.4
2 |2 paznen. MaremaTuyeckui
aHau3
IIpenen u HENIPEPBIBHOCTH YK-2.1,
21| P bep 1|5 42| 92 | YK-23,
ymxium VK-2.4
[IpousBogHas u YK-2.1,
2.2. I — 1] 4 6 4 14 YK-2.3,
AHODEPEHT VK-2.4
YK-2.1,
2.3. | HTerpansHoe NCYHCIICHUE 1 3 10 4 17 YK-2.3,
YK-2.4
24, Huddepennnanpaole 11 4 4 8 zi_g %:
ypaBHEHUS VK24
3. |3 pa3gen. Has KoHTaKTHast
paboTta
YK-2.1,
3.1. | nas koHTaKkTHas paboTa 1 0,8 YK-2.3,
YK-2.4
4. |4 pazgen. Kontposb
YK-2.1,
4.1. | Dx3ameH 1 27 YK-2.3,
VK-2.4
5.1. Jlexuun
Ne | HammenoBanue pazaena .
. HaumeHoBaHMe U KpaTKOe coJepKaHUe JIEKINH
pasz ¥ TEMBI JICKITHHA
[Ipenen u HenmpepbIBHOCTH (QYHKIIUU
OyHkuMs ogHoro aprymenrta. Obnacts ee onpezenenus. CriocoOsl
3amanus pyHkiuu. O6parnast pyHkius. OCHOBHBIE DJIEMEHTAPHbIE
¢byHkuu 1 ux rpapuku. CinoxHast QyHKIMs. []- OKpeCTHOCTh KOHEUHOM
Touku. OnpeesieHne JOKaIbHON OrpaHMYEHHOCTH (PYHKIIMH B HEKOTOPOI
Touke. beckoneuHo Manast pyHK1MA U ee cBolicTBa. beckoHeuHo Oounbias
¢byHKIMSA U ee cBoiicTBa. [Ipenen pyHKIMM B KOHEUHOM TOUKE.
Tlpenen u OIHOCTOPOHHUE TIPeEBl PYHKIMU B KOHEYHOM Touke. CBOWCTBA
4 HEMPCPHIBHOCTD npezena pynkiuu. OCHOBHBIE TEOPEMBI O BHIYUCIEHHUH TIpeIeNia
bymxmm ¢yukiuu. Heonpenenennocts  Buma 0/0 u ee packpbITHE. 3aMedaTenbHbIe
npenensl. 'eomerpuueckas TpakToBKa yucia “‘e”’. HatypanbHble
norapumbl DKBUBaJICHTHbIE OECKOHEUHO-MAJIbIE U MX CBOWCTBA.
HenpepbIBHOCTh PYHKIIMH B TOUKe. ApUPMETHIECKHUE ONIEPALIUH C
HenpepbIBHBIMU QyHKIUSAMH. HenpepbIBHOCTD CI0KHOM (PyHKITHH
HenpepbIBHBIX QyHKIMHA. CBA3b MEXy IPUPALICHUSIMA apTyMEHTa U
(GyHKIIMU B ciiy4dae ee HelpepbhIBHOCTU. TOUKH pa3pbiBa HEMPEPHIBHOCTH.
[TpousBonnas u quddepeHunan
[TpousBosnHas GyHKIMH, €€ TEOMETPUUECKas U MeXaHU4YecKasi TPAKTOBKH.
5 IponssonHas u YpaBHeHHE KacaelbHOW K IUIOCKOW KprBOi. HenmpepbIBHOCTh (QyHKIINH,
Anddepeninan uMeroIel Mpou3BoHyto. [IpaBuiia HaxX0XKAEHUS TPOU3BOTHBIX:
anreOpandecKoi CyMMBI, POU3BEICHHS U YaCTHOTO JIBYX (PYHKIIUH,




CIoXHOM GyHKIIMH, 00paTHOM GyHKIUU. [Ipor3BOIHBIE OCHOBHBIX
aneMeHTapHbIX GyHKIMHA. Tabmuia npou3BoaHbiX. Teopema Jlarpanxka u
ee reomeTpudeckuid cMbich. {uddepennmansl GyHKIME 1 apryMeHTa.
Jubdepennman GyHKIMKA Kak T1aBHAs, JJHHEHHAS 9acTh MPUPAIICHUS
¢byukun. ['eomerpuueckas TpakToBKa Aud@epeHuanoB apryMenra u
¢bynakuu. OCHOBHBIE MTpaBHIIa HaX0XAeHUS U depeHIInanos
WNuBapuantHOCTh popmbl muddepenmmana GyHKum

NurterpansHoe
UCUHCIICHHE

HHTerpaibHOE UCYUCIIECHUE

IlepBooOpasnas ¢pyHKIMHU, TEOpeMa o nepBoodpasHbix. OnpeneneHue
HeolpeeeHHOro nurerpaia. CBolicTBa HEONPEAEIEHHOTO HHTETpaa,
creayromue u3 onpenenenus. Tabmauma uarerpanos. [Ipocreiimme
IIpaBWJIa UHTETPUPOBAHUS. 3aMeHa IEPEMEHHON HHTEIPUPOBAHNUS B
HEOIpeIeIEHHOM UHTerpane. HTerpupoBaHue 1no 4actsiMm B
HEOIpeIeIEHHOM HHTerpaie. I'eomeTpruueckue 3a1auu, NpUBOISIINE K
MIOHATHIO OIIPEIETIEHHOr0 uHTerpana. OnpeaeneH bl HHTErpal OT
HENpPEepbIBHON (PYHKIUU 110 KOHEYHOMY IPOMEXKYTKY KaK Mpeien
MIOCJIEZI0BATEILHOCTU UHTETPAJIbHBIX CYyMM. ['eomeTpryeckas TpakToBKa
onpeaeneHHoro nurerpana. Teopema bappoy. ®opmyna Herorona-
Jleiibamma. CBoiicTBa ONpPEIEICHHOTO HHTErpaia. 3aMeHa IIepEMEHHOM
MHTErPUPOBaHUs B ONpeieIeHHOM nHTerpane. MuTerpupoBanue no
4acTSM B OIPEJCIIEHHOM HHTerpajie. TeopeMa o cpeiHeM 3HaYCHUU
OIIpEIEJIEHHOT0 UHTErpaa U €€ NreOMETPUUECKHUI CMBICIL.

Huddepennmanbpabie
ypaBHCHHSI

Juddeperunanpapie ypaBHEHHS

[Ipon3BoiHbIE BBICIIKX NOPsAKOB. OmnpeneneHre 00bIKHOBEHHOTO
maddepennmanbHoro ypasuenus. [lopsaok ypasHenus. Pemenue
ypaBHeHus. OOl Buj ypaBHEeHUs iepBoro nopsiaka. Ooiee pemeHne
ypaBHEHHUs [1epBOro nopsika. 3agaya Koum 11 ypaBHEHUS IEPBOTO
nopska. OCHOBHBIE KJIacChl YPaBHEHUM MEPBOro MOPsiIKa, PUBOIUMBIX
K KBajipaTypam (ypaBHEHHUS C pa3AesIOLIMMUCS [IEPEMEHHBIMU,
nuHeiHble). O0ImMii BUJT ypaBHEHUS BTOpPOro nopsaka. 3agaun Komm.
[Ipocreiimme ypaBHEeHUsE BTOPOro nopsiaka. JImHelnHoe oJHOpOgHOE
ypaBHEHHE BTOPOTO MOPS/IKA C MOCTOSHHBIMU KO3 (DULIMEHTaMH U €r0
oOmree pemenne. HaxoxxieHre 4acTHBIX PEIICHUH JIMHEMHBIX
OJTHOPOJIHBIX YPaBHEHUH C MOCTOSIHHBIMU KOA( (HUIIMEHTaMH.

5.2. IIpakTdeckue 3aHATHS

HaumenoBanue paznena

pJ:;‘)H U TeMBI IPAKTHIECKHX HaumenoBanue u conepkaHne NpakTHUECKUX 3aHATHI
3aHATHN
. JIuneiinas anreOpa
1 Inneiinas HevictBust Hag matpunamu. ONpeaenauTeNn BTOPOro U TPETHETO MOPSIAKOB.
anredpa ®opmynsl Kpamepa. Meton 'aycca.
AHanuThueckas AHanuTuueckas FeoOMETpUs Ha IUIOCKOCTH
2 reoMeTpus Ha IIpsimas Ha mockoctu. KpuBslie BTOporo nopsiika.
IUIOCKOCTH
Bekrophas anrebpa
JIuneiiHble onepanny Haja BekTopamu. [Ipoekius BekTopa Ha OCh U €€
3 Bexrophas anrebpa | cpoiicrpa, CkanisipHOE U BEKTOPHOE NPOU3BEAEHUS BEKTOPOB. [Ipsamas u
IJIOCKOCTh B IIPOCTPAHCTBE.
ITpouzBonnas u quddeperunan
5 IIponseonHad 1 Texnuka muddepenipoanus. YpaBHeHHE KacaTeabHOH. Boruncnenue
augepeninan muddepeHnmrana
WHTerpanbHOE UCUNCIIEHHE
6 Hnrerpansuoe ITonBenenue nox 3Hak quddepennmana. HTerpupoBaHue 1o 4acTsM.

HCYHUCIICHUC




HNuTterpupoBanne pannoHanbHBIX Apooeit. Dopmyna HeroTona-JleliOnuia
BBIYUCIICHUS TIJIOMIAICH.

5.3. CamocrosTenbHas paboTa 00y4daroMXxCcs

No | HaumeHnoBaHnue pasjaena o
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3l| AMCUUIUIMHBI U TEMBbI
. Jluneitnas anrebpa
1 JaneiHas Jlomamnee 3ananue: Meron aycca, meton Kpamepa, oOparHas
anrebpa MaTpuIa.
AHanuTuueckas AHanuTu4eckas TeOMETpHsI Ha TIOCKOCTH
2 reoMeTpHsl Ha JlomarHee 3aaHue: mpsiMas JIMHUS, KPUBbIE BTOPOTO MOPSAKA
IJIOCKOCTH
Bekropnas anredpa
3 Bexropias anreGpa ﬁOMaLHHee 3aaHKe: CKaJSIPHOE IPOM3BEICHUE, BEKTOPHOE MTPOU3BEICHHUE.
psMast ¥ TUIOCKOCTh B MPOCTPAHCTBE.
KonTponbhas padora.
[Ipenen u [Ipenen u HenmpepbIBHOCTH (HYYHKIIUU
4 HETPEPHIBHOCTD Pabora Hag nekUAMM: IPees U HENPEPbIBHOCTh (YHKLIUU
byHKUIUM
[TpousBoanas u quddepenmman
5 1IponssonHad u JloMarHee 3a/iaHue: BRIYMCICHHUE TPOU3BOHOM, KacaTellbHas K MJI0CKOU
Aupepenyan KPHUBOM.
WuTerpanbHoe UCUUCICHHE
6 Harerpansnoe JloManHee 3a/1aHue: BBIUMCICHHUE OMPECIICHHOTO HHTErpaa,
MCHHCIICHHC BBIYHCIICHHE MJIOCKOU (DUTYPBHI.
7 Jlnddepentmansubie | Auddeperinanbrbie ypaBHeHNs

YpPaBHCHU

JlomaiiHee 3a1aHue: JIMHEWHBIE YPaBHEHUS IIEPBOTO U BTOPOIO MOPSAKOB.




6. MeToauyeckue MaTepUAaJIbl JAJIsl CAMOCTOSTEIbHOI PadoThl 00y4aIOIIMXCH MO TUCHUTIIHHE
(MoayJi10)

1. Pabovas mporpamMma 1mo MaTeMaTuke.

2. Metonuyeckue yka3aHus 10 MOJrOTOBKE K CEMUHAPCKUM 3aHITHUSM U IO OpraHU3aluu
CaMOCTOSITENIbHOM pabOoThl 00YYaIOIIUXCS IO MAaTEMATHKE:

-Kapamsu A.A., IIpokodreBa C.M. AnasmTrueckas reoMeTpus Ha TUIOCKOCTH. Y 4eOHoe 1mo-cobue.
CIIorrACY, 2012 r.

-Kapaxkaswsia C.A, ConoBbeBa O.B. IIpenen u HenpepbIBHOCTH (DYHKIIMH OJTHOTO apTryMEHTA.
VYuebnoe nmocoodue. CII6I'ACY, 2013r.

-Kapaxkaswsn C.A., ConoeéBa O.B, Ilak O.E. luddepennunanbroe ncuucienne GyHKIUA OHON
nepemeHHoi. YuebHoe nmocoodue. CII6I'ACY, 2015 T.

-Cmupnosa B.b., Mopo3zoga JI.E., Heonpenenennsiit uarerpai. Ydueonoe nmocooue. CIIGIACY,
2010.

-Mopo3sosa JI. E., CmupaoBa B. b. Onpenenennsiit uaterpan. YueoHoe nmocodue. CIIGIACY,
2011r.

-Cmupnosa B.b., Mopo3zoga JL.E., [luddepennuansubie ypaBHeHus, Y yeOHoe mocoodue.
CIIGI'ACY, 2011 1.

3. IlepeueHb BOIPOCOB MPOMEKYTOUHOM aTTECTAIUH.

4. WnauBunyansHblie 3a1anus (1o 30 BapuaHTOB) JIJIsl CTY/IEHTOB Ha Kadeape Mo TemMam:

- aHAJIMTUYECKasi FEOMETPHUsI Ha IIJIOCKOCTH U BEKTOpHast anredpa;

- IMHEWHas anreopa;

- mupdepeHnpoBanre GYHKIIMHA OJTHOMN IIEPEMEHHOM;

- HEOIIPEACIIEHHBINA NHTErPall;

- IPUJIOKEHMSI OIIPEIEIEHHOTO UHTETpajia

5. Metonu4eckoe oOecrieueHrne TUCIUILUIMHBI B Cpeie AMCTaHIIMOHHOro 00y4enus Moodle:

https://moodle.spbgasu.ru/enrol/index.php?id=605

7. OneHOYHBIe MAaTePHAJIbI VI NIPOBEICHUs TEKYLIEro KOHTPOJIA YCIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXCcs M0 JUCHUILINHE (MO1YJIIO)
7.1. IlepevyeHb KOMIIETEHIINIA C YKa3aHUEM ITANoOB UX (POPMHUPOBAHUS B IPOIIECCE OCBOCHUS TUCIUTLTNHBI

Kon u HanmeHoBaHue
MHJMKAaTOpa KOHTPOJIUPYEMOM
KOMIIETEHIINH

Bu onnenounoro
CcpeacTBa

No KonTponupyemsbie pa3aenbl AUCUUATIAHBI
n/m (Momys)

Y CTHBIN onpoc, TECTHI,

1 |Jluneiinas anreGpa
pelIeHue 3aaad.

VK-2.1, YK-2.3, YK-2.4

Y CTHBIN OIPOC, TECTHI,
pelIeHue 3a1ay,
KOHTpOJIbHAsI paboTa.

2 | AHanuTHUYECKas TeOMEeTpPHs Ha MIOCKOCTH VK-2.1, YK-2.3, VK-2.4

Y CTHBIN onpoc, TECTHI,
penieHue 3aaad,
KOHTpOJIbHAsI paboTa.

3 | BekTopnas anrebpa YK-2.1, YK-2.3, YK-2.4

4 |Ilpenen u HEPEPHIBHOCTH (PYHKLINU YK-2.1, VK-2.3, YK-2.4 Tectsl

Y CTHBIN ONPOC, TECTHI,

5 |TIpousBoanas n nuddepeHman
p A A gepenn pelieHre 3ajad.

VK-2.1, YK-2.3, YK-2.4

Y CTHBIN 0npoc, TECTHI,

6 |UHTerpanbHOe HCUHCICHUE

VYK-2.1, YK-2.3, YK-2.4

PEIICHUC 3a1a4.

7 | Auddepenunanbrpie ypaBHEHUS VYK-2.1, YK-2.3, YK-2.4 Tectsl. Pemenue 3anau.
8 |WHuas xonTakTHas pabora VK-2.1, VK-2.3, VK-2.4
9 [Dx3amen VK-2.1, VK-2.3, VK-2.4

7.2. TunoBsle KOHTPOJIbHBIE 3a/1aHNS WM UHBIE MaTEPHAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HE0OXOMMBIE /17151 OLICHKH 3HAHWH, YMEHUH M HABBIKOB U (MJIM) OMBITA MPO(EeCCHOHAIBHOM e TeIbHOCTH,




XapaKTepU3YIOIUX JTanbl (OPMUPOBAHUS KOMIIETEHIIUN B MPOLIECCE OCBOSHUS TUCIIUITIIMHBI

KonrponsHas pabora

(KOMIUTEKT 3aJaHui JJ11 KOHTPOJIBHOM paboThI)

(1t mpoBepkH c(hOPMUPOBAHHOCTH MHAMKATOpa ocTrxkeHus: komrereHuun YK-2.1, YK-2.3, VK-
2.4)

Tema AHanuTHuecKas FeOMETpHs U BEKTOpHas anreopa.

Bapuanrt 1

3ananue 1

Bepmuna A tpeyronsauka ABC coBnagaer ¢ ieBbiM (hokycom 3agaHHoro siuunca. Ctopona BC
JICKUT Ha aCUMIITOTE 3alaHHON TunepOoIbl, npoxoasmeit uepe3 | u Il kBagpantel. Hanmcars ypaBHeHue
BbICOTHI AH.

3ananue 2

3aaHO ypaBHEHHME BTOPOM CTEIIEHN OTHOCUTEIBHO HEU3BECTHBIX X U Y, HE COJIEprKallee UIeHa C
npousseneHueM Xy. [loctpouts ero reomerpudeckuii oopas.

3ananue 3

JIBa BeKTOpa 3a/1aHbl CBOMMH JEKapTOBBIMHM KOOpAHHAaTaMU. OnpenenuTb: KOCUHYC yIila MEXIy
BEKTOpPaMHM, OPTHI 3TUX BEKTOPOB, BEKTOP CYMMBI 3TUX BEKTOPOB.

3ananue 4

3a7aHbl KAHOHUYECKUE YPaBHEHU MPSIMOM B IPOCTPAHCTBE U KOOPJAMHATHI TOUKH, HE JIeKallue Ha
9TOM npsiMoii. Hamucath ypaBHEHHE IUIOCKOCTH, COAEpKALECH JTaHHYIO MPSAMYIO U IaHHYIO TOUKY.

Bapuant 2

3amanue 1

B tpeyronsauke OAB Bepmaa A coBmanaeT ¢ pokycom 3a1aHHOM mapabosbl, a BepimHaa B ¢
npaBbIM (POKYCOM 3aTaHHOU THIepOobl. Hamrcars ypaBHeHHE OMCCEKTPUCHI BHYTPEHHETO YIJIa,
ucxosien u3 sepmunsl O.

3amanue 2

3aaHo ypaBHEHUE BTOPOM CTENIEHN OTHOCUTEIILHO HEM3BECTHBIX X U Y, HE COJIEpIKaIlee WICHA ¢
npousBenenueM XY. [loctpouts ero reomerpudeckuii oopas.

3amanue 3

Tpu BexTOpa 3aaHBI CBOMMHU JIEKAPTOBBIMU KoopauHaTaMu. ONpeaeuTb, MOXHO JIU U3 HUX
COCTaBUTh TPEYToJbHUK. ECiu «1a», TO HalTH ero miomaab. Eciu «HeT», TO HAWTH MPOEKIIHI0 IEPBOTO
BEKTOpa Ha HAIpaBJICHUE BTOPOTO.

3ananue 4

3aaHpl KAHOHMYECKUE YPABHEHUSI IBYX MIEPECEKAOIINUXCS MPSMBIX B MPOCTpaHcTBe. HamucaTh
ypaBHEHHUE TIOCKOCTH, COICPIKAIICH TaHHBIC TIPSIMBIE.

3amaHus Ui BBITOJIHEHHS pacyeTHO-rpaduieckoil paboTbl

(KOMIIIIEKT 3a/1aHui)

(U1t TpoBepKH c(hOPMUPOBAHHOCTH MHAMKATOpa JocTHxkeHus komnereHuun YK-2.1, YK-2.3, VK-
2.4)

3anayva (3amanue) 1

Haiitu npousBoHyto 1o opMynam U mpaBUIaM.

3anayva (3amanue) 2

Hamnmncars ypaBHeHne kacaTesbHOM K 33JaHHOM IJTIOCKOM KPUBOM B 3a/IaHHOM TOYKE.

3amaua (3amanue) 3

BoruncnuTh HeonpeieaeHHbIH HHTErpaj OT APOOHO-pallMOHATEHON (PYHKINH.

3amaua (3amanue) 4

BoruncnuTh HeonpeneaeHHbIH HHTErpajl, IPUMEHUB UHTETPUPOBAHKE 110 YaCTSIM.

3amaua (3amanue) 5

Hamucartp o61iee permenue nuHeitHOTO AU dEepeHIINaTFHOTO YPaBHEHHS TIEPBOTO TOPSIIKA.

3amaua (3amanue) 6

Hammcartp o61iee perenne THHEHHOTO 0JHOPOIHOTO AU(dEepEeHITNaTFHOTO YPAaBHEHHS BTOPOTO
MOpsJIKA C MOCTOSIHHBIMU KO3 puiirieHTaMu (cirydail AByX KOMIIEKCHO-COIPSKEHHBIX KOPHEH y
XapaKTepUCTHUUECKOTO ypaBHEHUS).

3anayva (3amanue) 7



Hammcatp o61iee pereHue JMHEHHOTO 0JHOPOIHOTO Au((HEepeHITNaTFHOTO YPAaBHEHHS BTOPOTO

HOPSI/IKA C TIOCTOSTHHBIMU KOd((hUIIMeHTaMU (CITydail OHOTO IBYKPAaTHOTO KOPHS y XapaKTePUCTUIECCKOTO
yYpaBHEHUSA).

3amaua (3amanue) 8
Pemuts 3amauy Komwm yist TuHEHHOT0 OAHOPOIHOTO UG GEPEHIIMATLHOTO YPABHEHUS BTOPOTO

MOpsIKA C MOCTOSIHHBIMU KO3 puiirieHTaMu (cirydail AByX JIEHCTBUTEIBHBIX KOPHEH y
XapaKTepUCTHUYECKOTIO ypaBHEHUS).

3amaua (3amanue) 9

Breruucnuth onpenenenHsiii nHTErpai mo ¢popmyne Herorona-Jleitonmuia.

3amaua (3amanue) 10

BerauciauTs miomanas 3aaHHO#M IOCKON (DUTYpPHI.

3anava (3amanue) 11

Pemnth cuctemy Tpex JTMHEHHBIX YpaBHEHHUH C TpeMsI HEM3BECTHBIMHU C TTIOMOIIBIO (OPMYIT

Kpamepa u merogom I"aycca.

2.4)

3amaua (3amanue) 12

Pemmte cucTeMy JIMHEHHBIX YPaBHEHUM C 3aJJaHHOM MPSIMOYToOJIbHOM MaTpuiieil metosioM ["aycca.
3anaua (3amanue) 13

Haiitu matpuity, oOpatHyro K 3a1laHHOM 3X3-MaTpUIIBL.

TecTtoBble 3ananus
(mst mpoBEpKU CPOPMUPOBAHHOCTH MHAMKATOPA NocTKeHus komnerennuid YK-2.1, VK-2.3, VK-

pasMeniensl 1o aapecy: [lopran aucranmonnoro o0yuenus/Kadpenper/Marematuka/bakanaspuat u

cnenuanuret/https://moodle.spbgasu.ru/enrol/index.php?id=605

7.3. Cucrema OlleHUBaHUS PE3yIbTATOB OOYUEHUS 110 IUCHHUILTHHE (MOIYIIO) IPU POBEICHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU

Orneska 3HAHUA:
«OTIUYIHOY (3aYTEHO) - CHCTEMaTH3WPOBAHHEIE, TNIyOOKHE U TIOJTHBIEC 3HAHUS M0 BCEM pas3zeliaM

JUCLIUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BOIPOCAM, BBIXOSIINAM 3a IPEAEIBI
y4eOHOI1 porpamMmsl;

- TOYHOE HMCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CHCTEMAaTHUYECKH IPAaMOTHOE
Y JIOTUYECKH ITPAaBUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJIHOE U I1yOOKO€ YCBOEHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEpaTyphl,
PEKOMEHI0BaHHOM pabouell MporpaMMoii 1o JUCHUIUIMHE (MOIYJIIO)

YMEHHSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLENIUAX U HAIIPABJICHUAX
JUCLUIUIMHBI U AaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HayYHbIE
JOCTUXKEHUS IPYTUX JUCLMIIIUH

HaBBIKU:

- BBICOKHUI YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- BJIaZIe€T HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PeLIaTh CI0KHbIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYaLIUU;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIs1 BBIOOpa METOUKH BBITIOJTHEHUS
3aJlaHul;

- TpaMOTHO 0OOCHOBBIBAET X0/ PEIICHNUS 3a/]1a4;

- 0e3ynpeyHo Bia/ieeT HHCTPYMEHTapueM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro
3¢ (HEeKTHUBHO UCTIOIB30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKHX 33]a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSIX, AKTUBHO YYaCTBYET B
IPYNIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJHEHHUS 3a1aHUN




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLUENIUAX U HAIPaBIECHUIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUYECKH U JIOTMYECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- caMOCTOsTENbHAs pad0oTa Ha MPAKTUYECKUX 3AHATHUSAX, YIaCTHUE B IPYNIIOBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BEIOUpPAET CTAaHAAPTHYIO METOIUKY BBITIOJIHEHUS 3a/1aHUH;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TE€PMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNIUAX U HAIIPABICHUSAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BJIaJICET MHCTPYMEHTapHUeM Y4eOHOM TUCIUIUIMHBI, YMEHUE €r0 UCITIOIb30BaTh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMO/aBaTeNsl Ha MPAKTUUECKUX 3aHITHSIX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPhI HCIIOJHEHUS 3a/1aHUM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BOIPOCHI U MPAKTHUECKUE 3aJaHUs JIsl IPOBEACHUS POMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI U HaBBIKOB U (MJIHM) OMbITA MIPOPECCHOHATBHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTuueckre BOIIPOCHI AJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs

[IpumepHbIe TeopeTHUecKre BOIIPOCHI sl MPOBEACHUS TPOMEXYTOUHOM aTTecTaluu
oOydJaronuxcs:

1. ®ynkausa. CriocoObl 3aaanus Gyakuun. ['paduk Gynkmuu. O6parHas GyHkius. OCHOBHBIE
anemenTapHsie Gynkiuu. Cioxnas Gynkus. Knaccudukanus GyHkimii.

2. JlokaneHO orpannveHHas ¢pyHkuus. beckoneuno manas Gynkius. CBolicTBa 0€CKOHEUHO
MaJIbIX ()YHKIIHH.

3. beckoneuno 60sbIas QyHKIUS U €€ CBSI3b C 0ECKOHEYHO MaJIOi.

4. Tlpenen ¢pynkuuu. OgHocTopoHHHUE npeaeabl. CBoMCTBa mpeaea (yHKIHH.

5. Teopemsl 0 BbrunciaeHuu npezaena ¢yukiun. Heonpeaenénunoctu.

6. Yucio e. HarypanbHbie 1orapudmel.

7. 3amedaTesnbHbIE PEICIIbI.

8. CpaBHeHHME OECKOHEUHO MaJIbIX. DKBHUBAJICHTHBIE OECKOHEYHO MaJble.

9. HenpepriBHOCTH GyHKIINH B TOuke. /[Ba onpenenenus HenpepbslBHOCTH. HempepbIBHOCTH
CYMMBI, IPOU3BECHHUSI, YACTHOTO HEMpephIBHBIX (hyHKIMN. HenpepbIBHOCTD c10KHOM PyHKIMU. THIb
pa3phIBOB.

10. HenpepbiBHOCTD pyHKIIMKU Ha IpoMexyTKe. TeopeMbl 0 (yHKIUAX, HEMPEPhIBHBIX HA
3aMKHYTOM MPOMEKYTKE.

11. 3agaum, npuBOSALIME K TOHATHUIO TPOU3BOHOM.

12. Onpenenenue npon3BoAHON GyHKIMH. ['eoMeTpuuecKkuil CMbICT MPOU3BOAHON. Y paBHEHUE
KACaTeJIbHOM.

13. HenpepsiBHOCTE tuddhepeHnnpyemMoit pyHKIuu.

14. BoIBOJI MPOU3BOTHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA: CTETICHHOM, TTOKa3aTEIbHOM,
norapuMHUECKOH, CHHYCa, KOCHHYCA.

15. IIponsBoaHAast CyMMBI, IPOU3BEACHUS, YACTHOTO ABYX (hyHKIHMI. BBIBO MpOM3BOIHBIX
TaHI'€HCa U KOTaHI'€HCa.

16. Teopema o cymectBoBanuu oOparHoi ¢yHkwu. [IponsBomHas ooparHoit pyHkmu. Beron
IIPOM3BOJIHBIX OOPATHBIX TPUTOHOMETPUIECKUX (PYHKITHIA.

17. Ilpon3BoaHas CIIOKHOW (DYHKIIHH.

18. Teopema Jlarpanka u ee reOMETPUUECKUIA CMBICIT.

19. uddepennman pynkuuu. 'eomerpuueckuii cMmpicn nuddepennnana. Ero cszb ¢
npupamienueM QyHkuuu. MlaBapuantHOCTh hopMbl nuddepeniuana.

20. ITepBooOpaznas. Teopema o epBooOpa3HbBIX.

21. Heonpenenéunprit maTerpan. CBONCTBAa HEOMPENEIEHHOTO HHTErpajia, CICIYIONTUE U3
OTpe/ieNICHusI.

22. [Ipocreiimme cBOWCTBa HEOTIPEIACICHHOTO HHTETpaIA.

23. 3ameHa IepeMeHHOM B HEOTIPEEIEHHOM UHTETpalie.

24. InTerpupoBaHue HEONPEAECICHHOTO HHTErpaja [0 YaCTsM.

25. Onpenenénnblii uurerpai. Ero reomerpruyeckuii CMbICI.

26. Onpenen€HHBIA UHTETPAJl C IEPEMEHHBIM BEpXHUM MpezesnioM. Teopema bappoy. @opmyna
Hprorona-JleliOnumna.

27. CBocTBa ONpeneaEéHHOr0 HHTETpalla, BEIpaKeHHbIE PABEHCTBAMHU.

28. CBoiicTBa OonpeaeIEHHOr0 HHTErpalia, BIPAXKEHHBIE HEPABEHCTBAMHU. Teopema 0 cpeTHeEM
3HAUEHUU JIJIs ONPE/IETICHHOTO HHTerpaa.

29. 3ameHa nepeMeHHOM 1 MHTETPUPOBAHKE 110 YaCTSIM B ONPEAEIEHHOM UHTETpae.

30. InddepennnansHble ypaBHEHHsI IEPBOTO MOPSAKA: 001IIee PEIICHHE, YAaCTHOE PeIleHne,
3amaya Komn.

31. YpaBHeHuE ¢ pa3aessironuMucs epeMeHHbIMU. JINHETHOE ypaBHEHUE.

32. luddepennnanpHbie ypaBHEHUSI BTOPOTO TOPsIKA: OOIIee pelieHne, 9aCTHOE PEIICHHE,
3anava Komm, npocreiiniie ypaBHeHHUS.

33. JIuneitHoe ogHOpOAHOE MU PepeHInaIbHOE ypaBHEHUE BTOPOTo mopsiaka. Ero obree
peleHue.

34. Ilpocreiiliee ypaBHEHUE BTOPOTO MOPSIKA.

35. O6mee penieHre TMHEHHOTO OJTHOPOJHOrO AU (HepeHInalIbHOTO ypaBHEHHS BTOPOTO
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUITEHTaMH.



7.4.2. IlpakTuyeckue 3aaHus s MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMK 00yJaroIuXCs
1. Beruucnenue npou3BoIHON 10 (GopMysIaM U MpaBUiIaM.
2. CocraBiieHUE ypaBHEHUS KacaTEIbHOM K TJIOCKON KPUBOIA.
3. Beruucienue miomaan GUrypsl.
4. Pemienue nuHeHOro qudQepeHInanbHOT0 ypaBHEHHS IEPBOTO MOPSIKA.
5. Pemenuie nTMHEHHOTO OJHOPOAHOTO U (HEepEeHIINATBFHOTO YPaBHEHHUS BTOPOTO TOPsIIKa C
HOCTOSIHHBIMU K03 punimenramu.

7.4.3. [IpumepHBIC TEeMBI KYPCOBOU pabOTHI (MpoeKTa) (TIpH HATUYUH )
KypcoBbie nmpoekTs (padoThl) yueOHBIM IUTAHOM HE MPETYCMOTPEHBI.

7.5. MeTtonuyeckue MaTepralibl, ONpeaeIsioIue MPoLeaypbl OLICHUBAHUS 3HAHUM, YMEHHM, HABBIKOB U
(unu) onbpiTa IPO(heCCHOHATLHON e TeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIIETSHIIHIMA

[Ipouenypa npoBeeHUs MIPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
perJaMeHTUPYeTCs JOKaIbHBIM HOPMATUBHBIM aKTOM, OMPEAEIISIONINM HOPSAOK OCYIIECTBICHUS TEKYIIETO
KOHTPOJIS YCTIEBAEMOCTH M MPOMEKYTOYHON aTTecTalluy 00yJaroIuxcsl.

[Ipouenypa onenuBanusi GOpMUPOBAHUS KOMIIETECHIINH MPH MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBeneHa B 11.7.3. TUNOBbIE KOHTPOJIbHBIC 3a/IaHUS WM WHBIE MaTEPHUAIIbl TEKYIIETO KOHTPOJIS
npuBeneHsl B 11.7.2. [IpomexxyTouHas arTecTaius no JUCHUILTUHE MPOBOIUTCS B GopMeE IK3aMeHa.

B kaxxplii sK3aMeHAlIMOHHBINA OUIIET BKIIIOYECHBI /IBa SK3aMEHAIIMOHHBIX BOMPOCA U MIPAKTHUECKOE
3a/laHue, COOTBETCTBYIOLINE COACPKAHUIO (POPMUPYEMBIX KOMIIETEHIINNA. DK3aMEHbI IPOBOASTCS B YCTHOM
dopme. JI7151 MOATOTOBKY MO YK3aMEHALIMOHHOMY OuiieTy oTBoaAuTCa 60 MUHYT.

7.6. Kpurepuu onieHnBanus chOpMHUPOBAHHOCTH KOMIETEHIIUN MTPU MIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YDPOBEHb OCBOEHUS U OLIEHKA
Onenka Onenka
«HEYIOBJIIETBOPUTEITb | «YAOBICTBOPUTENBH | OLIEHKA «XOPOLIO» OneHnka «OTJIIMYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY
VYpoBeHb OCBOCHHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINHT KOMITETEHIINHU KOMITETCHIINHU KOMITETCHIIUH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «TIPOABUHYTHIN. «BBICOKHI».
Kommereniun He Kommerenmn Kommerenmmn Kommerenun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHUs OTCYTCTBYIOT, [ CdopmupoBanbl | 3HaHMS OOIIMpPHBIE, 3HaHu
YMEHHMSI U HaBbIKU HE | 6a30BbIE€ CTPYKTYpHI | CUCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu c(hopMHUPOBAHBI 3HAaHUU. YMEHUs HOCSIT } BCECTOPOHHHE. Y MEHHUS
OLCHHBAHNS (bparMeHTapHbI U PENpPOLYKTUBHBIN YCIEIIHO
HOCSIT Xapakrep, IIPUMEHSIOTCS K
PEenpOAYKTUBHBII MIPUMEHSIOTCS K PELIEHUIO KaK
Xapaxkrep. PELIEHUIO TUITOBBIX TUTIOBBIX, TaK U
JleMoHCTpHpYyeTCs 3a/1aHHMN. HECTaHJapPTHBIX
HU3KHH YPOBEHb JleMoHCTpHpyeTCS | TBOPYECKHX 3aJJaHUU.
CaMOCTOSITEIIBHOCTH JIOCTATOYHBII JemoHcTpupyeTcs
IIPAaKTHUYECKOTO YPOBEHB BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOATENIBHOCTU | CaMOCTOSITEIILHOCTH,
YCTOWUYUBOIO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOIO | MPAKTUYECKOTO HAaBBIKA

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aIaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




He moxet BriOpaTh UcnbiThiBaeT bes 3aTpynnenuit

METOIHKY 3aTpyAHEHUS 110 BBIOMpaeT
BBITTOJTHEHHSI BBIOOPY METOIMKH CTaHJApTHYIO

3aJlaHui. BBITIOJTHEHUS METOJTUKY
Jomyckaet rpyobie 3aJlaHui. BBITIOJTHEHUS

OIIMOKY TIpH JlormyckaeT ommoKu 3a/IaHH .

BBIITOJIHCHUHN
3aJIaHuH,
HapylIalolKe JIOTUKY

IIPU BBIITOJIHCHHUN
3aJIaHUM,
HapyLICHUS JIOTUKU

JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJlaHuiM, HE

pelieHus 3a1a4. pelieHus 3a1a4. Hapyllarolue
BIIAJICHHC [enaer HcnpiThIBacT JIOTHKY PeIICHHUs
HABBIKAMHU HEKOPPEKTHBIE 3aTPYJHEHUS C 3aja4
BBIBO/JIBI. dopmynupoBanuem | Jlenaer KOppeKkTHbIE
He moxer KOPPEKTHBIX BBIBO/IBI TIO
000CHOBAThb BBIBOJIOB. pe3yipraTam
QITOPUTM HcnpiThIBacT pelIeHns 3a1auH.
BBITTOJTHEHHS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aJlaHuM. 000CHOBaHUU pelieHus 3anaq 6e3
anropurMa 3aTpyAHCHUMN.
BBITTOJTHEHHSI
3a/1aHUM.

[Ipumensier
TEOPETHYCCKUE 3HAHUS
JUIST BBIOOpa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet ommu6ok

IIPH BBITIOJTHEHUH
3aJIaHUil.
CaMOCTOSTEIIEHO
aHAJIU3UPYET
pe3ynbTaThl
BBITIOJTHEHUS 3aJJaHUH.
I'pamoTHO
000CHOBBIBACT X0/
penieHus 3aay.

OneHka no JUCHMILIMHE 3aBUCUT OT YPOBHSI CPOPMUPOBAHHOCTH KOMIETEHIINH, 3aKPEIIJIEHHbIX 3a

JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM
pe3ysbrataM o0yueHus (3HaHUS, YMEHUS, BJIaJICHHE HaBbIKaMu ).
O1eHKa «OTJIIMYHOY/ «3a4TEHOY BBICTABIISIETCS, €CIIU CPEIHEE apUPMETHIECKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
O1eHKa «XOpOLIO»/«3a4TEHOY BBICTABIISICTCS, €CIIM CpeaHee apu(hMETHIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OneHka «y10BIETBOPUTEIBHO»/ «3a4TEHO» BBICTABIISIETCS, €CIIM CPEHEE apU(PMETHUECKOE
HaxXOJIUTCA B MHTEpBaJie oT 2,5 110 3.,4.
OneHka «Hey10BIETBOPUTEIILHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apu(pMeTHIECKOoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U JOMOJIHUTEIBHOMN JINTEPATYPbI, HEOOXOAUMOI JIJIs1 OCBOCHUSI TN CLUTLIMHBI

(Moyist)
No ABTOp, Ha3BaHHE, MECTO U3JIaHUS, U3AATEIbCTBO, TOJ U3/IaHUs YIeOHOU 1 Komracctso
n/m y4e0HO-METOINYECKON JTUTEPaTyphl PK3EMILIAPOB/IEKTp
oHHbIN anpec ObC
OcHoBHas1 JIMTEpaTypa
1 Harancon U. I1., Kpatkuit kypc Boicieit matemaruku, ExkarepunOypr: ATII, 493
2012
2 Hy6epoumnep O. H., 3agaun u ynpaxHEeHUS TT0 aHATUTUYECKONW TEOMETPHUH, 146
CI10.: HeBckuii Coro3, 2011
3 bepman I'. H., CoopHUK 33124 110 KypCcy MaTeMaTUYECKOTO aHAJN3a, 490
ExarepunOypr: ATII, 2011
JIOMOJHUTEILHAS JUTEPATYPA
1 Kapamsan A. A., [Ipokodresa C. 1., [Tonskosa O. P., AnanutHueckas http://ntb.spbgasu.ru/

reoMeTpus Ha tiockoctH, CII6., 2012

elib/00343/




Kapaxkaspsia C. A., ConobeBa O. B., [Ipeaen u HenpepbIBHOCTH (PYHKITHH
o |omHoro aprymenra, Cankr-IlerepOypr: Cankr-llerepOyprekuit http://www.iprbooksh
rOCyJapCTBEHHBII apXUTEKTYPHO-CTpOUTENbHbIN YyHUBepcuTeT, O5C ACB, 0p.ru/19059.html
2013
ITuckynoB H. C., luddepennnanbHoe U HHTErpaIbHOE HCUUCTISHUS, M.
3 50
Anbsac, 2016
4 Cwmupnosa B. b., Mopo3sosa JI. E., Boukuna H. M., HeonpeaeneHHbIit http://ntb.spbgasu.ru/
unterpai, CII16., 2010 elib/00171/
Mopo3zosa JI. E, Cmupnoa B. b., YTun H. B., [Ipsimas u miockocts B . .
. . .. | https://www.iprbooks
5 |mpoctpanctBe, Cankt-IlerepOypr: Cankr-IleTepOyprekuii rocy1apcTBEeHHBIN
N hop.ru/78588.html
apXUTEKTYpHO-CTpouTenbHbIN yHuBepcurer, 9bC ACB, 2017
. http://www.iprbooksh
6 |Mopo3sona Jl. E., [Tonsakora O. P., JIunetinas anredpa. Yacts 2, , 2014 0p.ru/30007.html
Kapakasbsia C. A., ITak 3. E., ConoBséra O. B., luddepennuansHoe
7 |mcumcnenue byukuuu ogHoi nepementoii, Cankr-IletepOypr: CaHkT- http://www.iprbooksh
[TerepOyprckuii TocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIBHBIN op.ru/33307.html
ynusepcutet, ObC ACB, 2015
Mopo3zosa JI. E., CMH]:U)HOBa B. b, BeKTOE)Ha}I anredpa, CaHKT-HeTep6y£)l"Z http://www.iprbooksh
8 |CankT-IlerepOyprckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN oD 1u/26870.html
ynusepcutet, 9bC ACB, 2014 P. '
[Muckynos H. C., luddepennmanbHoe 1 HHTETPAIbHOE HCYUCICHHS, M.,
9 2016 149
Mopo3zoBa JI E., CmupHoBa B. b., vOHpeI[eJ'IeHHLII/I HHTErpar, Cankr- http://www.iprbooksh
10 |IlerepOypr: Cankt-IleTepOyprckuii ToCy1apCTBEHHBIN apXUTEKTYPHO- ob.1u/19018.html
crpoutenbHblil yHuBepeurer, 9bC ACB, 2011 P- '
[Tpokodrea C. U., Conosnena O. B., KvOHOBaJ'IOBa J.B., BapI/IaEJTLI http://nth.spbgasu.ru/
1 |[momaminero 3ajanus Mo aHATUTUYECKON T€OMETPUH M BEKTOPHOU anreope, lib/ /
CII6., 2012 elib/00348

OObyuaromuecs u3 yncia nHBaIUI0B U Ul ¢ OB3 obecnieunBaroTCs meYyaTHBIMU U (HITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, afanTUPOBAHHBIX K OTPaHUYCHUSIM UX
3/10pOBBA.

8.2. Ilepeuens pecypcoB uH(MHOPMAIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHEeT», HEOOXOIUMBIX JIJIs
OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET»

DIIeKTPOHHBIHN ajipec pecypca

Kypc "ConoBbeBa O.B. Briciias matemaruka, 1 cemectp"” Ha
LMS Moodle

hp?id=605

https://moodle.spbgasu.ru/enrol/index.p

8.3. IlepeueHb coBpeMeHHBIX TPOPECCHOHATBHBIX 0a3 TaHHBIX U MHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

®enepalibHbII 00pa3oBarenbHbINA opTan "EquHoe okHO ocTyna K
o0pa3oBaTesbHbIM pecypcam”

http://window.edu.ru

Hayunas snekrponnas 6ubnuorexa eLIBRARY.RU

Hayunas smekTpoHHas
o6ubmmnorexka eELIBRARY.RU

DneKTpOHHO-0MOIMoTeYHas cucteMa u3narenbera "KoHcynbTanT
cTysieHra"

https://www.studentlibrary.ru/

Cucrema qucranumonHoro ooyuyenust CIIGIACY Moodle

https://moodle.spbgasu.ru/

DNIeKTpOHHO-O0nbIMoTeuHas cucrema uzaarensersa "IPRsmart”

http://www.iprbookshop.ru/

DNeKTPOHHO-0MOIMoTeuHas cucrema uznatenbcrsa "FOPAUT"

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

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DIEeKTPOHHO-0MOIMOoTEeYHas crucTeMa u3natenscrsa "'Jlanp"

https://e.lanbook.com/




8.4. Ilepeuenr nHPOPMAITMOHHBIX TEXHOJIOTHH, UCTIOJIb3yEMbIX TIPH OCYIIECTBICHUN 00pa30BaTEIHBHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOIHO pacpoCTPaHIEMOT0

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaumenoBanue

Crioco0 pacnpocTpaHeHuUs
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrnpocTpaHsieMoe)

Microsoft Windows 10 Pro

Horosop Ne J132009689201 ot
18.12.2020r

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
Caenenust 00 OCHAIIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHHUH JUIsl CAaMOCTOSITEIbHON pabOThI

HanmenoBanue yuyeOHBIX ayTUTOPUI 1
MTOMEILIEHUH JJIsl CAMOCTOSITENIbHOM pabOThI

OcHaieHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
cpelcTBaMu o0yueHus

07. I[TomereHus AJis CAaMOCTOSTENHHON pabOThHI

[Tomerienue st CaMOCTOSITENBHOM paboThI
(uuTanpHbIN 3251 OuOMMoTeku, aya. 217): I11IK-23 mr., B
T.9. 1 .- IIK gmst murg ¢ OB3 (cuctemubiit 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C MOJIKIIOYEHUEM K
cetu «MlHTepHET» M 0OECTIeueHNEeM JOCTyIA B
AJIEKTPOHHYIO0 HH(POPMAIMOHHO-00pa30BaATEIbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

07. Y4yeOHble ayAUTOPUH [T TPOBEACHUS
IPAKTUYECKUX 3aHATUI, KypCOBOTO
POCKTHPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX padoT),
IPYNIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIUH,
TEKYIIEro KOHTPOJIS U IPOMEXYTOUHOMN
aTTecTaluu

KoMIiekT MynbTuMeTMiHOTO 000py10BaHUS
(TepcoHaNbHBIN KOMITBIOTEP, MYJIbTUMEINITHBIN
MIPOEKTOP, SKPaH, ayIUOCUCTEMA), TI0CKA, KOMILIEKT
yueOHOW MeOenu, MOJKII0YeHHE K KOMITbIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

07. YuyeOHble ayAUTOPUH [T IPOBEACHUS
JEKIIMOHHBIX 3aHATHH

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH
JEKIIMOHHOT'O TUIa, KOMIUIEKT MYJIbTUMEIUITHOTO
o0opynoBaHus (IIEPCOHATBHBIN KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOpP, IKPaH, ayIMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUIEKT yueOHO# Mebenu,
noakroueHne Kk komnsrorepHoit cetu CII6I'ACY,
BbIX0J B MIHTEpHET

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS OTyYEHUS
0o0pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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