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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)
LenstMu OCBOGHMSI TUCHUIUIUHBI SIBJSIETCS IPUOOPETEHNE MAaTeMAaTUYECKUX 3HAHUH, HEOOXOTUMBIX
JUTSL U3yYeHHUs psifia OOIIeHayYHBIX AUCUUILTNH U JUCIUILINH Mpo(eCCHOHATBHOTO UKJIA.

3amaun JUCLUILINHGL:
- O3HAKOMUTH CTYJICHTOB C OCHOBHBIMH MOHSTHIMHU U METOJIaMH COBPEMEHHON MaTEMAaTHKH,
HEOOXOAMMBIMH JIJISl PEIICHHS TEOPETUICCKUX M MPAKTHYECKUX 3a7ad.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 AU CHHUILINHE (MOAYJ/II0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHI UM

KO,[[ 1 HAMMCHOBAHUC
HHAWKATOPA NOCTUIKCHHA
KOMIICTCHIIUHU

[Tnanupyemsble pe3ynbTaThl 00yYEHUS 110
JTUCIUILIMHE, 00eCTIeYUBAIOIIUE TIOCTHKEHUE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT

YK-2 Cnocoben
ONpEeAEATh KPYT 33/1a4 B
paMKax IOCTaBICHHOM
1[EJIU ¥ BRIOUpATh
ONTUMAJIBHBIE CIIOCOOBI UX
pelIeHus], UCXOIs U3
JIEUCTBYIOLIKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAHUYEHUI

VYK-2.1 Onpenensier nepedeHb
3a7a4 UL JOCTHIKEHUS
IIOCTaBJICHHOH IIEIIN

3HaeT
OCHOBBI BEICIIIEN MaTEMATUKU, BKJIrO4asd
anreopy, T€OMETPHIO, MaTeMaTHYeCKui
aHajus, TEOPHUIO O0OBIKHOBEHHBIX
nuddepeHIMaIbHBIX YPaBHESHUN

yMeeT

BBUSIBIIATH MPOOJEMy, aHaJU3UpPOBaTh €€ WU
pemarb C IOMOILIBIKO MOCTPOEHUS LEMOYKH
JIOTUYECKHUX BBIBOJIOB, HCIIOJIb3YS MTOJTYyUYCHHBIE
MaTeMaTU4YECKUE 3HAHUS.

Jlormyeckn BEpHO, apryMEHTHPOBAHO U SICHO
CTPOUTH U3JI0KEHUE MTPOOIIEM U 3a]1a4
BJIajieeT

MEPBUYHBIMU HaBBbIKaMH
MaTeMaTUYECKUX 3a7a4

pelieHust

YK-2 Cnocoben
ONpPENENATh KPYyT 3a/1a4 B
paMKax MOCTaBJICHHOMN
LIeJIU U BbIOUpaTh
ONTUMAJIbHBIE CIIOCOOBI UX
peueHus, UCXOIs U3
JIEHCTBYIOINX IIPABOBBIX
HOPM, UMEIOIINXCS
PECYPCOB 1 OrpaHUYEHUI

VYK-2.3 Ilpennaraet cnoco0 u
CPEIICTBO PEIICHUS 3a1a4l
npogecCuoHAITbHON
NEATEIIBHOCTU ¢ YYETOM
PECYPCOB M OTPAHUYECHUI

3HaeT
OCHOBBI BBICIIIEH MAaTEeMaTHKH

ymeer

MCIIOJIb30BaTh MaTE€MaTHYECKUH amnmapaT Hpu
W3y4eHUH JIPYTHX IUCHUIUIAH, PACHIMPSTH
CBOM MaTeMaTHYECKHUE TTO3HAHUS

BJajaeeT
OCHOBHBIMH METOJaMU pemicHuAd
MATEMAaTHYCCKUX 3aga4 nu3 JUCHUIIIINH

MpOPECCHOHAIBHOTO IUKJIA W JAUCIHUIUIMH
PO UIHHOM HATTPABICHHOCTH

VK-2 Cnocoben
ONpeAeNATh KPYT 3aJ1ay B
paMKax MOCTaBJICHHOM
1IEJI ¥ BEIOUpATh
ONTHUMAIIbHBIE CLIOCOOBI UX
pELIeHUs], UCXO/IS U3
JIEUCTBYIOIINUX MPABOBBIX
HOPM, UMEIOTIIHXCS
pPECYpPCOB 1 OTpaHUYEHUI

VK-2.4 Cocrasinsier
IIOCJIEI0BATEIBHOCTD
(anmropuT™) pemeHus 3agadu

3HaeT
OCHOBHBIE TTOHSTHS MATEMATHKH

yMeeT

Jloru4yecku BEpHO, apryMEHTHPOBAHO U SICHO
CTPOHUTH U3JI0KEHHUE MPOOIIEM U 3312
BJIajieeT

OCHOBHBIMHA METOJaMN
MaTEMATHNYCCKUX 3a1a4

peleHus




3. Yka3anue MecTa JUCHHMILINHBI (MOYJIs1) B CTPYKType 00pa3oBaTe/IbHOM MPOrpaMMBbl
JlanHas qucruruinHa (MOyJib) BKirodeHa B biok «/[uctuummuael, moxymu» b1.0.08 ocHoBHOIM
npodeccuoHanbHON 00paszoBarenbHOl porpammbl 07.03.02 PekoHCTpYyKITUS U pecTaBparius
aApXUTEKTYPHOTO HACJIEINUs U OTHOCUTCS K 00s3aTeIbHON YacTH y4eOHOro IUIaHa.
N3ydyeHne qUCIUIUIMHBI 0a3upyeTcs Ha 3HAHUX, YMEHUSX M HAaBBIKAX, MOJIYYCHHBIX TPH OCBOCHHUH

00pa30BaTeNbHBIX TPOrPaMM MPEIISCTBYIONIETO YPOBHS 00pa3oBaHus (CpeaHss IMIKOIa)

Ne Kon n HauMeHoBaHue HHIUKATOpa
[Tocnenyromye TUCITUTITMHBI
/i JOCTHOKCHHS KOMIICTCHITUN
1 DKOHOMHYECKas TPaMOTHOCTh B YCIOBHSX ITU(MPOBOM VK-9.1, YK-9.2, VK-9.3, YK-9.4,

TpaHchopMaIuu

YK-9.5, VK-1.1, YK-1.2, YK-6.1

2 |mxeHepHbIE CUCTEMBI 31aHUI U coopyxeHui. YacTtp 1

IK-1.1, I1K-1.2, TIK-1.7

3 |IIpOoeKTHO-TEXHOJIOTHYECKAask MPAKTUKA

[K-2.1, I1K-3.1, T1K-3.2, T1K-1.6

4
peCTaBpallMOHHOM IIPOCKTUPOBAHUHN

LudpoBoe MoaenIupoBaHUE B PEKOHCTPYKIIMOHHO-

TIK(LD)-1.1, TIK(LD)-1.2, TIK(I)-1.3,
TTK(LD)-1.4, TIK(IT)-1.5

4. O0beM TUCHHUILUIHHBI (MOYJISA) B 3a4€THBIX €IHHUIAX ¢ YKA3aHUEM KOJNYECTBA aKaJJeMHYeCKNX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloimmXxcs ¢ npenoaaBaresieM (o BUAaM y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux yacel Ha
Bun yueOHo# paboTh Beero IIPAKTUYECKYIO
Hacos IIOAIOTOBK 1
y
KonTakTHas padora 48 48
Jlexmonnsie 3ansarus (JIek) 16 0 16
[Ipaktuueckue 3anstus (I1p) 32 0 32
HWHast koHTaKTHasi paboTa, B TOM YHCJIE: 1,05 1,05
KOHCYJIBTAIMU TI0 KYpPCOBOM paboTe (TIPOeKTy), 04 04
KOHTpOJIBHBIM padoTam (PT'P) ' '
KOHTaKTHas paboTa Ha aTTeCTalMIO (Cava 3a4era,
3ayeTa ¢ OLICHKOM; 3alluTa KypCOBOM pa0doThI 0,4 0,4
(mpoexTa); cnava KOHTpOJIBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIMIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIEpes SK3aMEHOM U cAada ' '
Yacel HA KOHTPOJIb 26,75 26,75
CamocrositesibHast pabora (CP) 32,2 32,2
O01mas Tpy10eMKOCTh JUCHUIIITUHBI (MOLYJIs1)
Yachl: 108 108
3a4eTHbIE eTUHHIBI: 3 3

5. Conep:xaHue THCHHMILTMHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 1O pa3jesiaM (TeMaM) ¢ yKa3aHueM

OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKa/JleMHYeCKUX YaCOB ¥ BUAOB YUeOHbIX 3aHATHI
5.1. TemaTuueckuii MiaH JUCHUIUIAHBI (MOJTYJIS)

KonTakTtHas pabota (1o yueOHBIM

3aHATHUSAM), Yac.
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1. |1 pa3nmen. Anre6pa u
aHAJMTUYECKasi FTeOMETPUS
YK-2.1,
1.1. [JIuneiinas anrebpa 4 4 8 YK-2.3,
YK-2.4
Ananutudeckas reoMeTpus Ha YK-2.1,
1.2. 6 6 12 YK-2.3,
IJIOCKOCTH VK-24
YK-2.1,
1.3. | BekTopHas anrebpa 6 6 12 YK-2.3,
YK-2.4
2. |2 pa3nen. MaremaTuueckuil
aHaJIn3
[Ipenen u HenpepbIBHOCTH YK-2.1,
2.1. 5 42 9.2 YK-2.3,
ymicm VK-2.4
IIpousBoaHas u YK-2.1,
2.2. 4 6 4 14 YK-2.3,
g depeHmmran VK24
YK-2.1,
2.3. |MHTerpasibHOE NCYUCIICHUE 3 10 4 17 VK-2.3,
YK-2.4
24, HuddepeHnnanbHbe 4 4 8 zﬁ-gé:
YpaBHEHHS VK-24
3. |3 pasnmen. nas koHTakTHas
pabora
YK-2.1,
3.1. | Unas xoHTaKkTHas paboTa 0,8 VK-2.3,
YK-2.4
4. |4 pazgen. Koutpoib
YK-2.1,
4.1. | Ox3ameH 27 YK-2.3,
YK-2.4
5.1. Jlekiuu
Ne | HanmenoBanue paznena N
. HanmMeHoBaHUe M KpaTKOe CoJiepKaHue JIEKLIUH
pasn Y TEMBI JICKITHHA
[Ipenen u HempepbIBHOCTH (YHKIIUU
®ynkuus ogHoro aprymenrta. O6nactsb ee onpezaeneHus. Crocoosl
3amanus pyHkimu. O6parnas pyHkius. OCHOBHBIE JIEMEHTAPHBIE
¢byHkun 1 ux rpapuku. CnoxhHas QyHKIUS. [1- OKPECTHOCTh KOHEUHOU
Touku. OmpeaeneHne JOKaTbHOW OrPaHMUYEHHOCTH (YHKIIMA B HEKOTOPOM
Touke. beckoHeuHo Manast pyHkuus U ee cBoiicTBa. beckoneuHo Oosbias
¢byHk1us U ee cBoiicTBa. [Ipenen pyHKIMM B KOHEYHON TOUKE.
Tpenen u OIHOCTOPOHHUE MpeeNbl GYHKIUH B KOHEUHOM Touke. CBolCTBa
4 HETIPEPBIBHOCTD npenena Gynkuun. OCHOBHBIE TEOPEMBI O BHIMUCIIEHUHN MpeeNa
bynxmm ¢ynxuun. Heonpenenennocts Buaa 0/0 u ee packpbITHe. 3aMeyaTebHbIe
npenensl. ['eomerpruueckas TpakToBKa uncia “‘e”’. HatypaibHbie
norapudmbl DKBUBAJIEHTHbIE OECKOHEUHO-MAaJIbIE U UX CBOMCTBA.
HenpepbiBHOCT QyHKINH B TOUKE. ApUPMETHIECKHE OTIEPALIUH C
HETpepbIBHBIME (QyHKIMsIMHA. HenpephIBHOCTD CIIOKHOM (DyHKITHH
HeTpepbIBHBIX QyHKIHHA. CBA3b MEXy IPUPALNICHUSIMA apTyMEHTa U
(GYHKIIMH B clTydae ee HEeMpepbIBHOCTU. TOUYKU pa3pbiBa HEMPEPHIBHOCTH.




[TpousBoaHas u
muddepeHman

[IpousBoanas u quddepennman

[IpousBonHas GyHKIMH, €€ TeOMETpUYECKasi 1 MEXaHUYeCcKasi TPAaKTOBKH.
VYpaBHeHHE KacaelbHOM K MIIOCKOW KpuBOoW. HenpepsIBHOCTD PyHKITHH,
uMerolIeil mpou3Boanyto. [IpaBuia Hax0xIeHUS TPOU3BOAHBIX:
anredpanveckoil CyMMbl, MPOU3BEICHHUS U YACTHOTO ABYX (hYHKIIHIA,
CI0XHOU (yHKIMH, 0OpaTHON (QyHKIMU. [I[por3BOAHBIE OCHOBHBIX
areMeHTapHbIX GyHKIMHA. Tabmuia npousBoaHbiX. Teopema Jlarpanxka u
ee reomeTpuueckuii cMbici. J(uddepenumanst GyHKINMN U apryMeHTa.
Juddepenunan GyHKINH Kak TJaBHAas, JIMHEHHAS YacTh MpUpallleHus
¢byukun. ['eomerprueckas TpakToBKa AudQepeHuanoB apryMenTa u
¢bynkuur. OCHOBHBIC MTpaBUjIa HaXOXACHUS AU depeHITnaaIoB
WNuBapuantHOCTh popmbl muddepenimana GyHKuu

HNuTterpanbaoe
HCUYHNCIICHUE

HNHTerpaibHOE NCUUCIICHUE

[lepBoobpasnas pyHkuuu, Teopema o nepBoodpasusix. OmnpeneneHue
HeonpeneneHHOro narerpaina. CBorcTBa HEONIPEAECIIEHHOIO HHTErpaia,
cienyoomue u3 onpeaenenus. Tadnuma nnterpanos. [Ipocreiiue
MpaBujia UHTErPUPOBAHUs. 3aMEeHa IEPEMEHHOW UHTETPUPOBAHUS B
HEONpeeIEeHHOM uHTerpaie. lHTerpupoBanue o 4yactsMm B
HEONpeeIEHHOM uHTerpaie. ['eomerpuueckue 3ajauu, MPUBOISAIIUE K
MOHSATHUIO ONPEAEIIEHHOro nHTerpaia. OnpeaeseHHbl HHTErpaj OT
HEeMpephIBHON (DYHKIIUU M0 KOHEYHOMY TPOMEXKYTKY KaK Mpeaes
MIOCJIEI0BATEIbHOCTH UHTETPAIbHBIX CyMM. ['eomeTpuueckast TpakTOBKA
omnpeniesiecHHoro uarerpana. Teopema bappoy. ®opmyna HeroToHa-
JleitOnuna. CBoICTBa ONPEEIEHHOTO HHTerpasia. 3aMeHa epeMeHHOM
MHTETPUPOBAHUS B ONIPEACIICHHOM MHTerpaiie. MHTerpupoBanue mno
4yacTsAM B OIpe/ieIEHHOM uHTerpaie. Teopema o cpefHeM 3HAU€HUH
ONPEJIEJICHHOTO UHTErpaja U €€ reOMETPUUECKUI CMBICIL.

Huddepenunanpabie
ypaBHEHUS

JubdepeHnmranbaple ypaBHEHHUS

[IpousBoHbIE BHICIIUX MOPSAKOB. OmpenenaeHne 0ObIKHOBEHHOTO
muddepernmansHoro ypaBaenus. [lopsanok ypaBHeHus. Pemenue
ypaBHeHus. OO0t Bu ypaBHeHU MepBoro nopsaka. Ooiiee perieHue
ypaBHEHUs NTEpBOTO nopsika. 3agada Komu 1y1st ypaBHeHHs IEPBOTO
nopsiika. OCHOBHBIE KJacChl ypaBHEHUH MEPBOTO MOPsIKa, IPUBOIUMBIX
K KBaJipaTypam (ypaBHEHHS C Pa3AesIOIIUMUCS TIepEMEHHBIMU,
nuHeitHbie). O0muMii BUT ypaBHEHUS BTOPOTro nopsiaka. 3anayn Koy,
[Ipocreiimne ypaBHEHUs BTOPOTro nopsiaka. JInHeliHoe 0JTHOPOAHOE
ypaBHEHHE BTOPOTO MOPsIIKA C MOCTOSHHBIMU KO3 (UIIMEHTAMH U €r0
obmiee pemenne. HaxoxxieHue 4acTHBIX pelleH i THHEHHBIX
OJTHOPOJIHBIX YPABHEHUH C MOCTOSHHBIMU KO3 PHIIIEeHTaMHU.

5.2. IlpakTudeckue 3aHATHS

HaumenoBanue pasaciia

p]:;_’ﬂ U TEMbI IPAKTHHECKAX HaumeHnoBanue u cosiep>kaHne NPaKTUUECKUX 3aHATUN
3aHATUN
. JIuneliHas anredpa
1 JlnneiHas JencTBusa Hax MatpuuaMu. OnpeaennTeny BTOPOro U TPETHETO MOPSIIKOB.
anrepa dopmyns Kpamepa. Merton INaycca.
AHanuruueckas AHanuTHueckas reoMeTpUs Ha INIOCKOCTH
2 reoMeTpHs Ha [Ipsimas Ha mockoctu. KpuBslie BTOporo nopsiika.
IJIOCKOCTH
Bekropnas anrebpa
JIuneiinble onepanuy Haj BekTopamu. [Ipoekius BEKTopa Ha OChb U €€
3 Bexropnas anmredpa | opiicrpa, CkanisipHOE U BEKTOPHOE NPOM3BEAEHUs BEKTOPOB. [Ipsamas u
IJIOCKOCTh B IIPOCTPAHCTBE.
5 [Ipou3BOHAS 1 [IpousBonnas u nuddepenmman




Texnuka muddepeHnrpoBanus. Y paBHeHHE KacaTeabHOWU. Beraucienne

muddepeHnman mabdepenmana
HNuTterpanbHOe HCUKCIIeHUE
6 NHTerpanbHoe [MoxBenenue noj 3uak quddepennuana. MHTErpupoBaHUe MO YacTsIM.
HUCUYHUCIICHHE WuTerpupoBanue panroHanbHbIX 1podei. Dopmyna Hetorona-Jlelioanna

BBIYUCIEHUS TUIOMAAEH.

5.3. CamocrodrenbHas paboTa 00yJarouuxcs

0 anMEHOBaHUE pazjeria .
Ne | Haume
ConeprxaHue caMOCTOSTEIILHOW PabOThI
pa3a| JUCHUTUTMHBI U TEMBI
TTemed Jluneiinas anreOpa
1 HHegHa’I JHomarHee 3ananue: Metoy ['aycca, meton Kpamepa, oOparHas
ajreopa MaTpuIia.
AHanmuTHuecKas AHanuTHYECKasi TEOMETPHUS Ha TUIOCKOCTH
2 reOMETPHS Ha JlomarrHee 3a1aHue: npsiMast TMHUS, KPUBBIE BTOPOTO MOPSIIKA
TUIOCKOCTH
Bekrophas anreopa
3 Bexropras anre6o JlomarHee 3a1aHue: CKaJsipHOE IPOU3BEICHNE, BEKTOPHOE ITPOU3BEICHNUE.
p p IIpsiMast ¥ IIOCKOCTh B IIPOCTPAHCTBE.
KonTponbhas padora.
[Ipenen u [Ipenen u HEMPEPBHIBHOCTH (PYHKIIUU
4 HENIPEPBIBHOCTH PaGora Haj neKIUsAMU: TIPee U HePEPhIBHOCTh (DYHKIIUU
byHKIIIN
- [IpousBoanas u quddepenmman
5 POM3BOHAT 1 JlomaiiiHee 3a/jaHKe: BEIYMCIICHUE TPOU3BO/IHOM, KacaTelbHas K TUIOCKOH
augpepeniman KPHUBOM.
" WuTerpaiapHOE HCYHCITICHHE
6 HTCTpaIbHOC JlomarniHee 3a/1aHue: BEIUMCICHHUE OTPEeIEHHOT0 HHTEerpaa,
HCUHNCIICHUE v
BBIUUCIICHHUE TUIOCKOM (DPUTYPHI.
7 Huddepenmmansapie | ubdepenimanbabie ypaBHeHUs

ypaBHEHUS

JlomaiiHee 3a1aHue: JIMHEWHBIE YPaBHEHUS IIEPBOTO U BTOPOTO MOPSAKOB.




6. MeToauveckne MaTepHAJIbI JJIsl CAMOCTOATEILHON PadoThl 00yUAIOIIMXCS 1O AUCHUIIIHHE
(Moay110)

nepeMeHHoi. Yuebnoe nmocobue. CIIGIACY, 2015 T.

1. PaGouas mporpamma 1mo MaTeMaTuKe.

2. Meroanyeckue yka3aHus MO MOJTOTOBKE K CEMHUHAPCKUM 3aHSITHSAM H 110 OPraHU3aIluU
CaMOCTOSTEIIBHOK Pa0O0Thl 00YUYAIOIIMXCS 10 MAaTEMATHKE:
-Kapamsia A A., [IpokodreBa C.1. AHanuTHYeckasi TeOMETpHs Ha IJIOCKOCTH. Y4ueOHoe mo-cobue.
CIIorrACY, 2012 r.
-Kapakasesia C.A, ConoseBa O.B. IIpenen u HenmpepbIBHOCTh (GYHKITMH OJHOTO apTyMEHTA.
Vuebnoe nmocodue. CIT6I'ACY, 2013r.
-Kapakasesia C.A., ConoBréBa O.B, ITak 3.E. [luddepennnansHoe ucuncieHue GyHKIIMHA OTHON

-Cmupnosa B.b., Mopo3zosa JI.E., Heonipenenennslit uaterpain. Yueouoe nocooue. CIIOIACY,

2010T.

-Mopo3zosa JI. E., CmupuoBa B. b. Onpenenennsiit unrerpan. Yueonoe nocodue. CII6IACY,

2011r.

-CmupnoBa B.b., Mopo3sosa JLE., [luddepenunansusie ypaBHenus, Y4ueOHnoe mocooue.
CIIoI'ACY, 2011 r.
3. [lepeueHb BOIPOCOB MPOMEKYTOYHOH aTTECTALIUH.
4. WunuBuayasnbHbie 3aaanust (o 30 BapuaHTOB) AJIsl CTYCHTOB Ha Kadeape 1o TeMaMm:
- QHAIMTUYECKAs TEOMETPHUs Ha IIOCKOCTH U BEKTOPHAsI alredpa;

- TUHeiHas anredpa;

- nudepeHnupoBanre GyHKIIUN OJTHON MTEPEMEHHOM;

- HEOIPEACIEHHBIN UHTETPAIT,

- IIPUJIOKCHUA OHpe,Z[CJIéHHOl"O HHTCIrpajia

5. Mertoaudeckoe obecreueH e QUCHUIUIMHBL B Cpee JUCTaHInoHHoro o0ydyenus Moodle:
https://moodle.spbgasu.ru/course/view.php?id=944

7. OueHOYHbIe MAaTEPHAJIBI VISl IPOBEACHUSA TEKYIEero KOHTPOJISl yCIeBaeMOCTH Y MIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXCcH N0 JMCUMILINHE (MOLYJII0)

7.1. HepequL KOMIIETEHIUM C YKa3aHHUEM 5TAIlOB UX q)OpMPIpOBaHI/IH B IIpOHECCC OCBOCHUA NTUCHUIIIINHBI

Kox u naumenosanue

Ne KoHTponmpyembie pa3aessbl JTUCITATITHHBI HHIMKATOPa KOHTPONHPYEMOii Bup onienouHoTro
/1 (Momyms) cpelcTBa
KOMIIETEHIUU
1 |JInueiinas anre6pa VK-2.1, VK-2.3, VK-2.4 |~ CTHPIH O1pOC, TECTEL,
pelieHue 3a1a4.
VY CTHBIN ONpoC, TECTHI,
2 | AHanuTHUYeCcKas TeOMETPHS Ha TUIOCKOCTH VK-2.1, VK-2.3, YK-2.4 perieHue 3aaad,
KOHTpOJIbHAsI paboTa.
Y CTHBIN ONIPOC, TECTHI,
3 |Bektopnas anreGpa VYK-2.1, YK-2.3, YK-2.4 pelieHue 3aaad,
KOHTpPOJIbHAsI paboTa.
4 |Ilpenen u HENPEPHIBHOCTh (PYHKIIUU VYK-2.1, VK-2.3, YK-2.4 TecTsl
Y CTHBIN ONpoC, TECTHI,
5 |IIpousBonnas u nuddepeniuan VK-2.1, YK-2.3, YK-2.4 pellieHHe 3a1ad.
6 |HWHTerpanbHOE UCUHCIICHHE VK-2.1, VK-2.3, YK-2.4 ¥ CTHBII ONPOC, TECTEL,
peliecHue 3a1a4.
7 | AudpdepenunanbHble ypaBHEHUS YK-2.1, YK-2.3, VK-2.4 Tectel. Pemienne 3anau.
8 |Wnas xonTakTHas paboTa VK-2.1, VK-2.3, VK-2.4
9 |Dk3ameH VK-2.1, VK-2.3, YK-2.4

7.2. TunoBkle KOHTPOJIBHBIC 3aaHWA UJIM UHBIC MAaTCPHAJIbI TCKYIIETO KOHTPOJIA YCIIEBACMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,




XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MIPOIECCE OCBOCHUS TUCITUTUTMHBI

KontponbHas padota

(KOMIIEKT 3aIaHu| JJIs1 KOHTPOJIBHOM pabOThI)

(st mpoBepKH cHhOPMUPOBAHHOCTH MHAWKATOpA TOCTHXKEHUs KomrereHnmu YK-2.1, 2.3, 2.4)

Tema AHanuTHueckas reOMETpHs U BEKTOpHas anreopa.

Bapwuant 1

Samanue 1

Bepmuna A tpeyronbarka ABC coBnagaet ¢ neBbIM (hokycoM 3amanHoro summnca. Ctopona BC
JICKUT HA aCUMIITOTE 3a/laHHOM runepOosl, mpoxosmei yepe3 | u Il kBagpantel. Hanucats ypaBHeHue
BBICOTHI AH.

3amanue 2

3a/iaHo ypaBHEHHE BTOPOM CTETIEHH OTHOCUTENIbHO HEU3BECTHBIX X U Y, HE CO/IeprKallee ujleHa ¢
npoussenenueM Xy. [TocTpouts ero reomerpudeckuii oopas.

3amanue 3

JIBa BeKTOpa 3a7jaHbl CBOMMH JIEKapTOBBIMU KOOpAUHAaTaMu. OnpeenuTh: KOCHHYC YIiia MEXIy
BEKTOpPAMHU, OPTHI ITUX BEKTOPOB, BEKTOP CYMMbI 3TUX BEKTOPOB.

3ananue 4

3ajaHbpl KAHOHMYECKUE YPABHEHMSI MIPSIMON B MPOCTPAHCTBE M KOOPAMHATHI TOUKH, HE JIS)Kalue Ha
aTo npsimoi. Hanucarh ypaBHEHHE MIIOCKOCTH, COASPKAICH JaHHYIO MPSIMYIO M JaHHYIO TOUKY.

Bapuant 2

3aganue 1

B tpeyronsanke OAB BepmHa A coBnagaeT ¢ poKycoM 3alaHHOM 1apadoJibl, a BepiinHa B ¢
npaBbIM (POKYCOM 3aaHHOU runep6ossl. Hanucats ypaBHeHHE OMCCEKTPUCHI BHYTPEHHET O yria,
ucxozsuen u3 Bepmussl O.

3agaHue 2

3amaHo ypaBHEHHE BTOPOI CTENIEHU OTHOCUTEIHLHO HEU3BECTHBIX X U Y, HE COJIeprKalllee YWieHa ¢
npousBenenueM Xy. [TocTpouTs ero reomeTpudeckuii oopas.

3aganue 3

Tpu BekTOpa 3a/1aHbl CBOUMU JIE€KApTOBBIMU KoopArHAaTaMU. ONpeeIuTh, MOKHO JTU U3 HUX
COCTaBUTH TPEYTONbHUK. Ecu «ga», To HaiiTu ero miomaab. Eciu «HeT», To HAiTH MPOEKIIUIO TEPBOTO
BEKTOpPA Ha HampaBlIeHHE BTOPOTO.

3aganue 4

3aaHbl KAHOHUYECKUE YPaBHEHUS JIBYX MEepPEeCceKaroNIXcs MPsMBIX B MpocTpaHcTBe. Hamucath
ypaBHEHHUE TUIOCKOCTH, COJIEPIKAIIEH TaHHBIE MPSMBIE.

3aaHus 1Ji BBIIOJHEHUs pacueTHO-rpaguueckoil paboThl

(KOMIIJIEKT 3a/1aHui)

(1st TpoBepKH c(HOPMUPOBAHHOCTH MHAMKATOpA TOCTHXKEHUs KomreTeHnmu YK-2.1, 2.3, 2.4)

3anayva (3ananue) 1

Haiiti npon3Boanyto o popmysinam U npaBUiIaM.

3anava (3amanue) 2

Hamnncars ypaBHeHne kacaTeslbHOM K 33JaHHOM IJIOCKOM KPUBOM B 3a/IaHHOM TOYKE.

3amaua (3amanue) 3

BbruucnuTh HeonpeaeaeHHbI HHTErpal OT JpOOHO-pallMOHATEHON (YHKIINH.

3anaya (3amanue) 4

BbruucnuTh HeonpeaeaeHHbI HHTErpal, IPUMEHUB HHTETPUPOBAHUE 110 YACTSM.

3anaya (3amanue) 5

Hanwucats obmee pemenue auHeHoro  audQepeHnnanbHoro ypaBHeH s IepBOro MopsiIka.

3anaya (3amanue) 6

Hanwucats o61iee pereHne TMHEHHOTo 0JTHOPOIHOTO AU hepeHInalbHOTO ypaBHEHNs BTOPOTO
HOps/IKa C TOCTOSHHBIMU KO3 dUIeHTaMu (Ciiydail 1ByX KOMITJIEKCHO-COMPSKEHHBIX KOpHEH y
XapaKTEePUCTHUECKOTO YPaBHEHHUS).

3anayva (3amanue) 7

Hanwucats o61ee pereHne TMHEHHOTO 0JTHOPOIHOTO AU hepeHInalIbHOTO ypaBHEHHs BTOPOTO
Hopsi/IKa ¢ TOCTOSHHBIMU KO3 (UIIMeHTaMu (CiIydail OHOTO IBYKPAaTHOT'O KOPHS Y XapaKTepUCTUYECKOTO



YPaBHEHUS).

3anayva (3amanue) 8

Pemuts 3amauy Ko yist nuaeitHOr0 0THOPOAHOTO AU(dEpEeHIINaTbHOTO YPAaBHEHUS BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU K03 puirieHTaMu (cirydail AByX NEHCTBUTEIBHBIX KOPHEH y
XapaKTEPUCTUUECKOTO YPABHEHHUS).

3anayva (3aganue) 9

Breruucnuth onpeaeneHHblid nHTErpai mo ¢popmyine Herorona-JIeiionmuiia.

3anayva (3amanue) 10

BrerauciauTs miomaas 3aaHHoi MIOCKoH (GUrypEI.

3anaua (3ananue) 11

Pemmth cucreMy TpexX TMHEHHBIX YPaBHEHUH C TPEMsI HEM3BECTHBIMH C TIOMOIIIBIO (hOPMYIT
Kpamepa u merogom ["aycca.

3anaua (3aganue) 12

PemmTe cucTeMy JIMHEHHBIX YPaBHEHUM C 3aJJaHHOW MPSMOYTOJIbHOM MaTpuLe meToaom ['aycca.

3anayva (3aganue) 13

Haiiti marpuity, oOpaTHyIO K 3aJaHHOU 3X3-MaTpPUIIBL.

TecToBbBIC 3a7aHUS

(st ipoBepKH CHOPMUPOBAHHOCTH MHANKATOPA TOCTHKEHHS KommeteHimii YK-2.1, 2.3, 2.4)
pasmerneHsl 1o aapecy: [lopran qucraniponHoro ooydyenus/Kadenpe/Maremaruka/bakanaspuar u
cnenuanuret/https://moodle.spbgasu.ru/course/index.php?categoryid=256

7.3. Cuctema OIICHUBAHUS PE3YJIBTATOB O0YUEHUS TI0 JUCIHUILTUHE (MOIYIO) TP MPOBEACHUN TEKYIIIETO

KOHTPOJIA YCIIEBAEMOCTH

Ouenka
«OTJIUYHOY (3aYTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, ITTyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JMCLUIUIMHBIL, @ TAKXKe [10 OCHOBHBIM BOIIPOCAM, BBIXOSALIUM 32 IPEebl
y4eOHO MPOrpaMMBI;

- TOYHOE HMCII0JIb30BaHNE HAYYHON TEPMUHOJIOTUN, CHCTEMAaTUYECKH TPAMOTHOE
Y JIOTUYECKH ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJIHOE U I1yOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBHOM TUTEpaTyphl,
PEKOMEHI0BaHHOM pabouell MporpaMMoii 1o JUCUUIUIMHE (MOAYJIIO)

YMEHHSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLIETILUAX U HAIIPABJICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3YSl HAyYHbIE
JOCTUKEHUS IPYTUX JUCLMILIIUH

HaBBIKU:

- BBICOKUI YpOBEHb C(hOPMHPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMIIECTEHITHIA;

- BJIaZIeET HaBbIKAMU CAaMOCTOSITENIbHO U TBOPUYECKHU PEIIATh CII0KHbBIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYaLIUN;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOANKHU BBIMOTHEHUS
3aJIaHHNI;

- FPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1ay;

- 0e3ynpeyHo Bia/ieeT HHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro
3¢ (HEeKTUBHO UCIIOIB30BaTh B TOCTAHOBKE HAYyYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUYECKas caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYacCTBYET B
IPYNIOBBIX 00CYK/IEHUAX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJTHEHUS 3a1aHUN




Ouenka
«XOpOUIOY (3aYTEHO)

3HAHUSA:

- 1OCTaTOYHO MOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTIIHHE (MOTYITIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAIIPABICHUSIX
JUCUUILIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1aracT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET MHCTPYMEHTAPHUEM 10 JUCUUIUIMHE, YMEHHE €0 UCIOJb30BaTh B
MMOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BHICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 3a/IaHUM;

- CpeIHUl ypOBEHb CPOPMUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 33/IJaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ornenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOGHHE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOW paboyeii mporpaMmoii;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLIECTIUAX U HAITPABICHUSIX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €r0 UCII0Ih30BaTh
B PEIIEHUY TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEIOJIABATEIS PENIATh CTAHAAPTHHIE 3a7ja4n
HaBBIKU:

- paboTa 1moJ; pyKOBOJCTBOM IPETO/IaBaTells Ha MPAKTHUCCKUX 3aHATHUSX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITHIBACT 3aTPYAHEHUS TP OOOCHOBAHUH aJITOPUTMA BHITIOTHEHUS 3a/1aHUN

Ouenka
«HEYJIOBIIETBOPUTEIHHOY
(He 3auTeHO)

3HAHUSA:

- (parmeHTapHbIC 3HAHUS TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIUILTAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYI0 TEPMUHOJIOTHIO;

- HaJ4ue TpyObIX OmMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEIbHON PaOOTHI;

- He MOKET 0O0OCHOBATh AJITOPUTM BBITIOJIHEHUS 3a]JaHUI

7.4. TeopeTuuecKkre BOIPOCH! U IPAKTHYECKHE 3aJIaHUs ISl TPOBENICHHS IIPOMEKYTOYHOM aTTeCTaluu
o0y4aromumxcs, HeoOXOIUMBIE JJIsl OLICHKU 3HAHUI, YMEHUH M HABBIKOB U (MJIM) OTBITA MPO(GECCUOHATBEHOM
NEeSTeNbHOCTH, XapaKTePU3YIOIIUX 3TaIbl OPMUPOBAHUS KOMIIETCHIIUN B MTPOLIECCE OCBOCHUS
00pa3zoBaTeNbHON POTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

[IpumepHBIi IEPEUEHB BOIIPOCOB:

1. ®ynknusa. Crnoco6sl 3ananus Gyakuuu. ['paduk dpyakiuu. O6parnas GpyHkius. OCHOBHBIC
aneMmeHTapHbie pyHkun. CrnoxHas pyakus. Kinaccudukarms GyHKITHiA.

2. JlokanbHo orpanndeHHas GyHkuus. beckoneuno manas ¢pyakius. CBoiicTBa 0ECKOHEYHO
MaJbIX (pYHKIIUH.

3. BeckoHeuyHO OoJibIas PYHKITUSA U €€ CBA3b C OECKOHEUYHO MaJIOM.

4. Tlpenen ¢pyakuuu. OgHocTopoHHUE Tpeaeabl. CBoicTBa npeaeia (yHKIUH.

5. Teopemsl 0 BeIYHCIIeHUH Tpeena GyHkiuu. HeonpenenéHHOCTH.

6. Yucno e. HarypansHbie norapudmel.

7. 3ameyaTesbHbIC MTPEACIIbI.

8. CpaBHEHHE OCCKOHEUHO MaJIbIX. DKBUBAJICHTHBIC OCCKOHEUHO MaJlble.

9. HenpepsIBHOCTH (YHKIINH B TOUKE. [[Ba omnpeneneHust HempepbIBHOCTH. HenmpephIBHOCTH
CYMMBI, IPOU3BECHMSI, YACTHOTO HEMPEephIBHBIX (DyHKIMI. HempepbBHOCTH clioHOW (PyHKIMU. THITBI
pa3phIBOB.

10. HenpepbiBHOCTh PYHKIMH Ha TpOMEXyTKe. TeopeMbl 0 (hYHKIIUSAX, HETPEPHIBHBIX HA
3aMKHYTOM MPOMEKYTKE.

11. 3agayu, TpUBOIAIINE K TIOHATHIO IPOU3BOTHOM.

12. Onpenenerne TPoON3BOHON (QYHKIIMHU. | €OMETPHIECKHUI CMBICI MPOU3BOIHON. Y paBHECHUE
KACaTeJIbHOM.

13. HenpepbeiBHOCTS AuddepeHnupyemMoit pyHKIUH.

14. BriBOA MPOU3BOAHBIX OCHOBHBIX JIEMEHTAPHBIX (DYHKUUN: CTEIICHHOM, TOKa3aTeIbHOM,
JorapuMHuUecKol, CUHYyca, KOCUHYCA.

15. TIpousBoaHAas CyMMBbl, MPOU3BEACHHS, YACTHOTO ABYX (yHKIIMI. BBIBOA MPOU3BOAHBIX
TaHTeHCa U KOTaHIeHCa.

16. Teopema o cymiectBoBaHuK ooparHor hynkmuu. [IponsBoaHas oopatHoit pyHKIHK. BeiBoI
MIPOU3BOHBIX OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUM.

17. IIpousBoaHAS CIIOXKHOM (PYHKITUH.

18. Teopema Jlarpan:xa u €e TeOMETPUYECKUI CMBICI.

19. Iuddepenunan pyakuun. ['eomerpuueckuii cMbicn nuddepeniuana. Ero cBs3p ¢
npupanienneM GyHkiuu. MlaBapuantHOCTh hopmbl nuddepeniuana.

20. ITepBooOpa3nas. Teopema o mepBOOOPaA3HBIX.

21. Heonpenenénuplit maTerpai. CBOMCTBAa HEONMPEAEIEHHOTO HHTErpalia, CICIYIOUIUE U3
OnpeIeICHUsI.

22. [Ipocreiine cBOWCTBa HEONIPEAEICHHOTO UHTETpaIa.

23. 3ameHa IepeMEeHHOM B HEONIPEAEIEHHOM UHTETpalie.

24. nTerpupoBaHyre HEOMPEACIEHHOIO UHTErpalla 10 YacTsIM.

25. Onpenenéuuslii nHTErpan. Ero reomeTpudeckuii CMbICII.

26. Onpenen€éHHbld NHTErPaJl C IEPEMEHHBIM BEpXHUM MpeaenoM. Teopema bappoy. @opmyna
Herotona-JleliOuua.

27. CBoiicTBa ONpeeIEHHOr0 NHTErpasia, BbIPaXKEHHbBIE PABEHCTBAMU.

28. CpoiicTBa onpeaen€HHOro HHTErpaia, BbIpaKeHHbIE HEpaBeHCTBaMU. TeopeMa o cpeiHeM
3HAYEHHUH 7151 ONPEIETICHHOTO UHTErpasa.

29. 3ameHa nepeMeHHOM U UHTETPUPOBAHKE 110 YACTSIM B ONPECIEHHOM UHTETpae.

30. IuddepennuanbHbie ypaBHEHHS IEPBOTO MOPSJIKA: 00IIIee pellIeHre, YaCTHOE PElICHUe,
3aaaya Komm.

31. YpaBHEeHUE ¢ pa3AessIOUIMMUCS ITIepeMEHHbIMU. JINHEeHOE ypaBHEHHE.

32. luddepeHnumanbHbie ypaBHEHHsI BTOPOTO TOpsAKa: o0liee pelieHrne, 4acCTHOE pellieHue,
3aaauda Komy, npocreiiime ypaBHEHHUS.

33. JIuneitHoe ogHOpoaHOE TUdPepeHIIMAIBHOE YpaBHEHUE BTOPOTo Mmopsaka. Ero obrmiee
pelieHue.

34. IIpocreiiliee ypaBHEHHE BTOPOTO MOPSIKA.

35. OO0uiee penieHre JMHEHHOTO OJHOPOIHOTO MU pepeHIInaIbHOTO YpaBHEHUSI BTOPOTO
MOpsAJIKA C MOCTOSITHHBIMU KO3 PHUITEHTaMU.



7.4.2. IlpakTrueckue 3aJaHus IS POBEACHUS TPOMEKYTOUYHOM aTTeCTaIllii 00yJarouX s
1. Beruucienue npou3BOAHOMN 1O GOpMYIIaM M MPaBHIIaM.
2. CocraBiieHUE ypaBHEHUS KacaTEIbHOM K MJIOCKON KPUBOIA.
3. Beruucienue miomaan GUrypsl.
4. Pemenne nuHeitHOro quddepeHnaIbHOro ypaBHEHUS IEPBOTO MOPSIKA.
5. Penienue TMHEHHOTO OJJHOPOIHOTO AU PepeHInaIbHOr0 ypaBHEHUSI BTOPOTO MOPSJIKA C
MOCTOSTHHBIMH KO3 UITMEHTaMH.

7.4.3. IlpumepHble TeMbl KypcoBOil paboThI (ITpoeKTa) (Tpu HAJTMYUH )
KypcoBsie nmpoekThI (paboThl) y4eOHBIM IJIAHOM HE TIPETYCMOTPEHBI

7.5. MeTtonuyeckue MaTepHalibl, ONpeaeIIIiolIne MpoLeayphl OLICHUBAHUS 3HAHUM, YMEHUN, HABBIKOB U
(unu) onbiTa IPO(hecCHOHATBLHON eI TeIbHOCTH, XapaKTePHU3YIOIIKe 3Tarbl (JOPMUPOBAHUS KOMIIETSHIIHIA

[Ipouenypa npoBeeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
perJaMeHTUPYyeTCs JOKaIbHBIM HOPMATUBHBIM aKTOM, OMPEEIIAIOMIUM MOPSAI0K OCYIECTBICHUS TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOU aTTecTallui 00ydaroIuxcsl.

[Tpouenypa oreHuBaHusT POPMUPOBAHUS KOMITETESHITUH TP MPOBEACHUN TEKYIIETO KOHTPOJIS
npuBeseHa B 11.7.2. TunoBbie KOHTPOJIBHBIC 3a/IaHUS WJIM MHBIE MAaTEPHAIIBI TEKYIIIETO KOHTPOJIS
npuBeieHb! B 11.7.3. [IpoMexxyTouHas arTecTamus Mo AUCIHUILTHHE IPOBOIUTCS B opMe IK3aMeHa.

B xaxapiii 5Kx3aMeHalMOHHBIN OUJIET BKIIFOUECHBI JBA IK3aMEHAIMOHHBIX BOIIPOCA U MIPAKTUUYECKOE
3aJlaHue, COOTBETCTBYIOIIUE COACPKAHUIO (POPMUPYEMBIX KOMIIETCHIIMI. DK3aMEHBI POBOJISATCS B YCTHOU
dbopwme. 151 OATOTOBKH MO 9K3aMEHAIIMOHHOMY OUJieTy OTBOAUTCS 60 MUHYT.

7.6. Kpurepuu onieHnBanusi chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YDOBEHBb OCBOCHMS U OLICHKA
Ouenka Ouenka
«HEYIOBJIETBOPUTEID | «yIOBIETBOPUTENbH | OLEHKa «XOPOIIO» OneHka «OTJIIMYHOY
HO» o»
«HE 3aYTCHO» «3a4TEHO»
YpoBeHb 0CBOCHUSI | YPOBEHb OCBOCHUSA | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUH KOMIIETEHIIUH KOMIIETEHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IIPOABUHYTHIN. «BBICOKHI».
Kommerennuu ne Kommerennun Kommerenmn Kommerenun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. c(OpMHUPOBAHBI.
3HaHus oTcyTcTBYIOT, | CddopmupoBansl | 3HaHUS OOLIMPHBIE, 3HaHus
YMEHHMSI U HaBbIKU He | 0a30BbI€ CTPYKTYPHI | CHCTEMHBIE. YMEHMSI | apryMEHTHPOBAHHBIE,
Kpurepun c(hopMHUPOBAHBI 3HaHUW. Y MeHud HOCSIT } BCECTOPOHHHE. Y MEHUS
OLCHHBAHNS (bparMeHTapHbI U PEenpOAYKTUBHBII YCIIEITHO
HOCST Xapakrep, MPUMEHSIFOTCS K
PEenpOAYKTUBHBIN MPUMEHSIFOTCS K PELIEHUIO KaK
Xapaxrep. PEILICHUIO TUTTOBBIX TUIIOBBIX, TaK U
JlemoHCTpHpYy€eTCS 3a/IaHMI. HECTaHAapTHBIX
HU3KHUI YpOBEHb JleMoHCTpHUpyeTCsl | TBOPYECKUX 3aJaHUM.
CaMOCTOSTEIIBHOCTH JIOCTaTOYHBIN JleMmoHCTpUpYEeTCs
IIPaKTUYECKOI O YPOBEHB BBICOKHI YPOBEHb
HaBBIKA. CaMOCTOSTENIBHOCTU | CaMOCTOSATENIBHOCTH,
YCTOWUYUBOIO BBICOKAsI aJalITUBHOCTD
IIPAKTUYECKOIO | IPAaKTUYECKOTO HAaBbIKA

HaBBIKA.




OOyyarommmiics OO0yygaromumiics OOyuarommiics OO0yuvaromumiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: J€EMOHCTPUPYET:
-CYIIECTBEHHBIE -3HAHUS -3HAHUE U -r1y0oKHue,
po0eibl B 3HAHUX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apTyMEHTHpPOBaHHbIE
-IOMYCKaI0TCA -HETIOJIHbIE OTBETHl | KOHTPOJIHUPYEMOTO | 3HAHUS MPOTPaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHbIE o0bema MaTepuana;
OLIMOKY MpU OTBETE | BOMPOCHI, OLTHOKHU B IPOrpaMMHOTO -[I0JTHOE TIOHUMaHUe
Ha OCHOBHBIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OuIIeTa, HEZ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYILIIHOCTHU MmaTepuana IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX OHATUN U M3JIaraeMbIxX -CIIOCOOHOCTD TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTUH, B
-HETIOHUMaHHe -HEYBEPEHHBIE U OOBSACHSATH CBSA3b | paMKax 00CYKIaeMbIX
SHAHUS CYUIHOCTH HETOYHBIEC OTBETHI | IPAKTUKHU U TEOPUH, 3aJlaHui;
JOTIOJTHUTEJIBHBIX | HA IOMOJHUTENIbHBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOPEYUS, yCTaHaBIUBATh U
3a/IaHui OuseTa. po0JIeMBI U OOBSCHSTH CBS3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIC U nocie0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHEIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI Ha UCYEPIBIBAIOIIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJJaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BbIMONIHEHUH OO6yyarommiics Obyuaromuiics OO6yyaromuiics
MIPAKTUIECKOTO BBITIOJTHIII BBITIOJTHIII MPABUJIBHO BBITOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOe MPAKTUYECKOE 3ajaHue
oOyuaroruiics 3ajaHue Oumnera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan
MIPOJIEMOHCTPHUPOBAN | CYIIECTBEHHBIMU HEOOIBIIUMU OTJIUYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUU. Homyckatorcst [Tokazan xoporue | ydeOHOro Marepuaa.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemaer
3a/1aHUS HE COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI Y pemieHUun y4eOHOT0 MPAKTUYCCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPAKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3alaHUM. [IpennoxxeHnHbie OtBeTunn Ha Bce
owtera mpu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHUTETLHBIC
JIOTIOTHUTEITHHBIX JIOTIOTHATEIbHBIC | 3aJIaHus PEIICHBI C BOTIPOCHI.
HaBOJISIIIMX BOIIPOCAX BOITPOCHI OBLIO HEOOJIBIIUMH
MIPETo/1aBaTelIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJIBIITUHCTBO
JIOTIOTHUTEITHLHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuN.
Jlommyckaet rpyObie
OIHUOKH TpH
BBIIIOJTHEHUH
3aJIaHNM,
HapyIaKIINEe JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIEI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHUS
3aJlaHui.

UcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBIIIOJTHEHUS
3aJaHUMN.
JlomyckaeT ommoku
MIPY BHITIOJIHCHUH
3aJIaHuH,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYIHEHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyIHCHHS TIPH
000CHOBAHUH
anropuTMa
BBIIOJIHEHUS
3aJaHUM.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METOJIUKY
BBITIOJTHEHUS
3aaHUN.
JlomyckaeT omuoKku
IIPU BBIOJTHEHUH
3aJIaHni, HE
HapyIlIaIne
JIOTUKY peIIeHUS
3a1a4y
Jenaet KoppeKTHbIE
BBIBO/JIBI 110
pe3yibTaTam
pellIeHus 3a/1auH.
O60CHOBBIBAET X0
pelieHus 3aaad 6e3
3aTPYyJHECHUN.

[Ipumensier
TEOPETUUECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIOJIHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIOJHEHUH
3aJaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UPYyeT
pe3yJIbTaThl
BBITTOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OlieHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPETICHHBIX 3a
JTUCIUTIIMHOM, U TIPEACTABIISIET COO0M cpeaHee apuMEeTHUECKOe OT BBICTABIICHHBIX OIICHOK IT0 OTICIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUS, BIaJCHUE HAaBBIKAMH).

OlLIeHKa «OTJIMYHO»/«3a4TCHOY BBICTABJISETCS, €CIIM CpeaHee apruPMETHIECKOE HAXOIUTCS B
untepsaie ot 4,5 no 5,0.

OlIeHKa «XOPOIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeiHee apru(METHIECKOS HAXOIUTCS B
uHTepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIIACTCS, €CIIU CpeiHee apudMeTHIecKoe
HaXOJUTCS B MHTEpBaJe oT 2,5 1o 3,4.

OlIeHKa «HEYIO0BICTBOPUTEILHOY/ «HE 3aUTEHOY» BBICTABIISCTCS, €CIIU CpellHee apu(hMETHIECKOE
Haxoautcs B uHTepBaiie ot 0 1o 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBLHO-TeXHUYECKOEe o0ecneyeHne JUCHUIIIMHBI (MOAYJIs1)
8.1. [TepeueHb OCHOBHOI U JOTMOTHUTEIHHON JTUTEPATYPHI, HEOOXOAUMOM Il OCBOCHUS UCIIUITITUHBI

(Monyns)
. KomnuecTtBo
Ne ABTOp, Ha3BaHUeE, MECTO U3JAHUs, U3/1aTENILCTBO, TOJ1 U3JJaHNs y4eOHOU 1
o AK3EMILIPOB/3IIEKTP
n/n y4eOHO-METOJMUECKON JTUTEPATyphl

oHHBIN anpec IBC

OcHoBHas JJuTEpaTYypa

1 Hy6epoumnep O. H., 3agaun u ynpaxHEHHUS 110 aHATUTHYECKOW TEOMETPHUH,

CII0.: HeBckuit Coros, 2011 145
5 bepman I'. H., COopHuK 3a/1a4 110 KypCy MaTeMaTHYeCKOTO aHAIN3a, 464
ExarepunOypr: ATII, 2011
Harancon U. I1., KpaTkuit kypc Bbicuieit MaTematuku, Ekarepunoypr: ATII,
3 434
2012
JlonmoJJHHUTEIbLHAS JUTEPATYPA
1 [Muckynos H. C., luddepennmanproe 1 MHTErpaibHOE UCHUCTEHUS, M., 149

2016

2 |Cwmupnosa B. b., Mopo3zosa JI. E., Heonpenenennsriii uaterpain, CII16., 2007

http://ntb.spbgasu.ru/
elib/00023/




http://www.iprbooksh

3 |Mopo3zoga JI. E., ITonsaxora O. P., JIunetinas anrebpa. Yacts 2, , 2014 0p.ru/30007.htm
Mopo3zosa JI. E., CmupnoBa B. b., PHpeHeHéHHHﬁ HHTErpa, CaHkT- http://www.iprbooksh

4 [IletepOypr: Cankt-IlerepOyprckuii rocyaapCTBEHHBIN apXUTEKTYPHO- 0p.ru/19018.html
crpoutenbHblii yHuBepcutet, ObC ACB, 2011 ' '

5 Kapamsiu A. A., I[Ipoxodnera C. U., [Tonskosa O. P., AHamuTrueckast http://ntb.spbgasu.ru/
reometpus Ha iockocty, CI16., 2012 elib/00343/
Mopo3zosa JI. E., CMI/IIU)HOBa B. b, BeKTOPHaH anredpa, CaHKT-HeTep6y[u)r: http://www.iprbooksh

6 [Cankt-IlerepOyprckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBII 0p.ru/26870.html
ynupepcutet, 9bC ACB, 2014 ' '

7 Mopo3zoga JI. E., Cmupnosa B. b., Ytuna H. B., [IpsimMast u miiockocTs B http://ntb.spbgasu.ru/
npoctpanctse, CI16., 2017 elib/00816/

8 |Mopo3sona JI. E., Ilonskosa O. P., Jluneiinas anredpa, CII6., 2014 http://n.tb.spbgasu.ru/

Y U ’ " elib/00528/
[TuckynoB H. C., luddepennmanbaoe u HHTErpabHOE UCUUCTCHHS, M. :

9 50
Anpsnc, 2016
Kapaxkaspsn C. A., [1ak 3. E., Conosséna O. B., luddepennmansuoe

10 |ncumcnenue ¢bynkuuu ogHol nepemenHoit, Cankr-IlerepOypr: CaHkT- http://www.iprbooksh
[TerepOyprckuii rocyaapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN op.ru/33307.html
yausepcutet, 9bC ACB, 2015
Kapaxkaspsn C. A., ConoBseBa O. B., [Ipenen u HenpepbIBHOCTh (PyHKIUU

11 |omuoro aprymenra, Cankr-IlerepOypr: Cankr-IlerepOyprekuii http://www.iprbooksh
rOCyJapCTBEHHBIN apXUTEKTYPHO-CTpOUTENbHBIN yHUBEpcUTET, DbC ACB, 0p.ru/19059.html
2013
ITpoxodnena C. U., Comosbepa O. B., ISOHOBaJIOBa JI.B., Ba‘pI/IaUHTI)I http://ntb.spbgasu.ru/

1 |momamrHero 3aaHus 1O AaHATUTUYECKOW T€OMETPUH B BEKTOPHOU anredpe,

CII6., 2012

elib/00348/

OOyuvaromuecs 13 yucia HHBaIU0B U il ¢ OB3 obecrieunBaroTcs NeyaTHBIMU U (MIIN)
ANEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMt B (popmax, aAanTUPOBAHHBIX K OTPAaHUYEHUSIM UX
3JI0POBBS.

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

Haumenosanue pecypca cetu «MHTEpHET»

DJEKTPOHHBIN agpec pecypca

Briciias marematuka, 1 cemectp

hp?id=605

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

8.3. Ilepeuenb coBpeMeHHBIX MPOPECCUOHATBHBIX 0a3 JaHHBIX U HH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HanmenoBanue

DJEKTPOHHBIN agpec pecypca

DIEeKTPOHHO-OMOIMOTeUHas cucTeMa u3aarenbersa "Jlans"

https://e.lanbook.com/

OnexrpoHHas oubnuoreka Mpbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DJIEKTPOHHO-O0MOIMoTeuHast cucteMa m3narenberea "FOPAUT"

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

DJIEKTPOHHO-O0MOIMOTEeUHas cucTeMa m3narenbera "' IPRsmart”

http://www.iprbookshop.ru/

DeKTpOHHO-O0MOIMOoTeUHas cucTeMa nu3aareiberBa "KoHcynbTaHT
cTyjaeHTa"

https://www.studentlibrary.ru/

Hayunas snektponnas 6ubmmoreka eLIBRARY.RU

HayuHas syiekTpoHHast
oubmnoreka eLIBRARY.RU

denepanbHbIi 00pazoBaTenbHBIN MopTan "EquHoe okHO qocTyma K
o0pa3oBaTenbHbIM pecypcam”

http://window.edu.ru




8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX IPU OCYIECTBICHUH 00pa30BaTEIILHOTO
mpoliecca 1o AUCHUTUINHE, BKIIIoYasi IepeYeHb JTUIIEH3MOHHOTO U CBOOOTHO paCIpOCTPAHIEMOTO

MPOrPaMMHOTO 00eCTICUeHUS

HaumenoBaunue

Croco6 pacrpocTpaHeHHS
(JIMIIEH3MOHHOE WJIH CBOOOIHO
pacnpocTpaHseMoe)

LibreOffice

CB0OOJIHO PacpOCTPaHsIEMOE

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHUE TUCIUTLTAHBI
CaenieHust 00 OCHAIEHHOCTH Y4eOHBIX ayIMTOPUN U MOMEHICHHI JUIsl CAMOCTOSITEIbHON pabOThI

HauMeHnoBanve yaeOHBIX ayUTOPHI U
MIOMEIICHUH JIJIs1 CAMOCTOATENBHOM paboThI

OcHaIeHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
CpeAcTBaMu 00ydeHuUs

07. I[TomereHus AJIsE CAMOCTOSTEIHLHON pabOThI

[Tomerenue 11 CAaMOCTOSITEIILHOM paOOTHI
(untanpHbIN 371 OubIMoTeku, aya. 217): TIK-23 mrT., B
T.9. 1 .- I[IK gms ur ¢ OB3 (cuctemHblid 010K,
MOHHMTOP, KJIaBUATypa, MBIIIIb) C MOIKIIOYCHHEM K
cet «HTEpHET» U 00ECIIEYCHHEM JOCTYIIA B
AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTCIIbHYIO
cpeny CIIOBI'ACY.

07. YueOHbBIC ayTUTOPUU JIJISI TIPOBEACHHUS
MIPaKTUYECKHUX 3aHITHI, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padboT),
TPYIIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIBTAILIHM,
TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalluu

KoMrutekT My abTUMETUHHOTO 000pyI0BaHUS
(mepcoHaNbHBIN KOMIIBIOTEP, MYJIbTUMEIUHHBIN
MIPOEKTOP, PKPaH, ayTMOCUCTEMA), TOCKA, KOMILJICKT
y4eOHOI MeOeH, MOIKIIOUYCHUE K KOMITBIOTEPHOM
cetu CII6I'ACY, Beixona B MIHTEpHET

07. Y4yeOHble ayAUTOPUH [T TPOBEACHUS
JIEKIIMOHHBIX 3aHATUI

YueOHast ayTUuTOPHS JIJIs TIPOBEACHHS 3aHATHIA
JICKIIMOHHOT'O THIIA, KOMIUIEKT MYJIbTHMEIUHHOTO
00opynoBaHus (TIEPCOHABHBIN KOMITBIOTED,
MYJIBTUMEIMHHBIA TPOEKTOP, SKPaH, ayIHOCUCTEMA),
JIOCKa, DKpaH, KOMILIEKT yueOHOH MeOenH,
noAKIroYeHue K kKommnbrotepHoi cetn CITOIACY,
BbIX0J B IHTepHeT

Z[J'ISI HWHBAJIMJIOB U JIMII C OB3 obecneunBarTCs CIICHUAJIBHBIC YCJIOBUA AJIA ITOJTYUCHUA
06pa3OBaHI/IH B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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