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1. Heau 1 3a1a4M 0CBOCHUS TUCHMILIUHBI (MOTYJIs1)
[ensiMu OCBOEHMSI TUCHUIUIMHBI SBJISIETCS MPUOOPETEeHNE MaTeMaTHUECKUX 3HaHUM, HEOOXOAUMBIX IS
HU3YUCHUA pAaa 06meHaquHx AJUCHUIIIINH U JUCLHUIIIINH HpO(l)eCCI/IOHaJIBHOI‘O IIHUKJIa.

HCHHMI/I OCBOCHU NTUCHUIIINHBI ABJIACTCA HpI/IO6peTeHI/Ie MATEMAaTHYICCKUX 3HaHHﬁ, HCO6XOIII/IMBIX JUIA
HU3YUCHUA paaa O6H_[CHay‘IHBIX JUCHUIIIMH U AU CHHUITIINH HpO(l)eCCI/IOHaJ'IBHOFO OUKIIA.

2. llepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB O0y4YeHHMs] MO IMCUMILVIMHE (MOIYJI0), COOTHECEHHBIX C
HHIMKATOPAMHU JI0CTHKEeHHUs KOMIIeTeHIN i

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHII U

KO,I[ N HAUMCHOBAHHEC WHJHUKA-
TOpAa JOCTUKCHUA KOMIICTCHIINUN

[Tnanupyemsble pe3ynabTaThl O0y4eHUs O
JUCLUILINHE, 00ECTIEUNBAIOLIUE TOCTHKEHNE
MJIaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT

OIIK-1 Cmocoben pemath
TUTIOBBIC 3aauu
npodeccHnoHATEHOM

JESTEeIbHOCTH Ha OCHOBE
3HAHW OCHOBHBIX 3aKOHOB

OIIK-1.1 Mcnonb3yeTr OCHOBHBIE
3aKOHBl ~ €CTECTBEHHOHAYUYHBIX
IUCUUIUIAH Ui peIICHUs
CTaHJApTHBIX 3a7ady B 00J]acTH
maHamadTHOW apXUTEKTYPHI

3HaeT
OCHOBHbIE
JUCLUILINH
ymeeT
peliaTh CTaHJapTHHIE 3aa4u

3aKOHBI C€CTCCTBCHHOHAYYHBIX

MaTEMaTHYECKHUX " BJIaJleeT HABBIKAMH

€CTECTBEHHBIX ~ HayK C OCHOBHBIMM ITPUEMaMU pELICHUs 3a]1a4
IIPUMEHEHHEM

MH(POPMAIIMOHHO-

KOMMYHHKAI[MOHHBIX

TEeXHOIIOTUH:

YK-1 Crocoben|YK-1.1 Anammsupyer 3amady,|3Haer

OCYILIECTBIIATh IIOMCK, | BBIIEIIASA ee 0a30BbIC|OCHOBBI  BBICHIEH  MaTe€MaTUKH,  BKJIIOYas
KPUTHUYECKUM  aHAJM3  U|COCTaBISIOLINE, OCYILECTBISET|ared0py, FreOMETpUI0, MAaTEMaTUYECKUI aHAIN3,
CUHTE3 UH(POPMALIUY, | I€KOMIIO3ULIUIO 3a1a4YH TEOPHIO OOBIKHOBEHHBIX JHU(epeHIINaTbHBIX
IIPUMEHATH CHUCTEMHBIN yYpaBHEHUN

MOAXON AN pPElIeHUs

IIOCTAaBJICHHBIX 3aaa4

ymeer

BBISIBJIAITH IPOOJIEMY, aHAIU3UpPOBaTh €€ U
pemarb C IOMOILIBIO IIOCTPOEHUS LETOYKH
JIOTUYECKHUX BBIBOJOB, UCIOJIb3Ysl MOJyYCHHBIE
MaTEMaTUYECKHUE 3HAHMUS.

Jlornueckn BEpHO, apryMEHTHPOBAHO U SICHO
CTPOUTH U3JI0’KEHHE MPOOJIEM U 3a/1a4

BJIa/IeeT HABbIKAMU

NEPBUYHBIMM  HABBIKAMM U OCHOBHBIMU
METOJaMH PEIIECHNs MaTeMAaTHYECKUX 3a7a4 U3
JUCLHUIUIMH  NMPO(EeCCHOHAIBHOTO IUKJIA |
JUCIUIUIMH NPOQHILHON HalpaBJIE€HHOCTH

YK-1 CnocobOen
OCYLIECTBIIATh TIOUCK,
KpUTHYECKMM  aHamu3 |
CUHTE3 uHopManuy,
MPUMEHSITh CUCTEMHBIN
MOAXOX  AJ  peLIeHus

IIOCTAaBJICHHBIX 3aaa4

VYK-1.2 HaxoauT U KpUTHYECKH
aHAJIN3UPYET uH(pOpMaIHIO,
HEOOXOIUMYI0  JUIsl  pelIeHUs

IMOCTaBJICHHOM 3aJa4un

3HaeT
OCHOBBI BBICIIIEH MaTeMaTHKU

ymeer

UCIOJIb30BATh MAaTEMAaTUYECKUN ammapar IpH
W3Y4YEHHUH JAPYTUX TUCHUIUIMH, PACIIUPATH CBOU
MaTeMaTHYECKHE TTO3HAHUSI
BJIaJieeT HABBIKAMHU
OCHOBHBIMH MeTOoJaMHU
MaTeMaTHYeCKHX 3a/1a4

peuieHus




VK-1 Cnoco0en|YK-1.3

OCYLLIECTBJIATH

KPUTUYCCKMH  aHAM3  H|3aJlayuH, OIlCHUBAs
CHUHTCE3 I/IH(I)OpMaI_II/II/I, JOCTOMHCTBA U HEAOCTATKHU
MPUMCHSITh CHUCTEMHBII

MOAXON I pelIeHUus

IIOCTAaBJICHHBIX 3aJ1a4

PaccmarpuBaet|3Haer
IMOUCK,|BO3MOKHLIC BapUAHTHI PCIICHUWA(OCHOBHBIC ITIOHATUSA MAaTCMAaTUKN
ux|ymeer

AHAJIIU3UPOBATb MCTOABI pCHICHUA 3a1a1
BJ1ajJeeT HABbIKAMU
MAaTCMaTUUCCKHUM aIlrapaTom

VK-1 Cnocoben|YK-1.5 Onpenensier
OCYIIECTBIISITh ITOKCK, |OI[CHUBACT

KPUTUYECKHH  aHallu3  H|BO3MOXKHBIX PEIICHUN 3a/1a9u
CUHTE3 uHpOpMaInH,

MIPUMEHSTH CHCTEMHBIHN

Ioaxonq JJIA pelICHuA
IIOCTAaBJICHHBIX 3aaa4

H|3HaAET
MNOCJICACTBUA|MCTOAUKY PCIICHUSA 3aaa4

ymeet

aHAIM3UPOBATh U
ONTUMAJILHOE PElICHHE
BJIaJieeT HABBIKAMH
MaTeMaTUYeCKUMU METOJaMH PELIeHUS 3a/1a4

BBIOMpaTh  Hamboee

3. Yka3zaHnue MecTa IMCUUILIHHBI (MO1YJIS1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Hannas mucuuruimHa (MOIysb) BKItoueHa B biok «/lucummumne, momynu» b1.0.09 ocHoBHOMI
npodeccnoHanbHOM 00pa3zoBaTenbHON mporpammbl 35.03.10 JlanmmadTHas apXuUTeKTypa W OTHOCHUTCS K

00s13aTeJIbHOM YacTh yqe6Hor0 I1J1aHa.

N3yyenne AUCHUIUIMHBI 0a3upyeTcsl Ha 3HAHUSIX, YMEHHUSX M HABBIKAX, MOJYUYECHHBIX MPU OCBOCHUU
00pa30BaTeNbHBIX IPOrpaMM MPEIIIECTBYIOIIEr0 YPOBHS 00pa3oBaHus (CpeaHsisl MIKOa)

No
n/n

[Tocneayrolue NUCHUTIIMHB

KOI[ W HAMMCHOBAHUC MHHUKATOpAa
JOCTHIXXCHHA KOMIICTCHIIMH

1 |UudopmanroHHbIE TEXHOIOTUU

OIlK-4.1

2 |MmxeHepHBIE CUCTEMBI 3JaHUI U COOPYKEHHI YK-12, VK-1.5, VK-2.1, VK-2.2,
YK-2.3, OIIK-2.2, IIKO-1.2
VK-1.1, VYK-1.3, VK-1.5, VK-21,
3 |DxoHOMHKA VK-2.4, VK-3.3, VK-6.1, VK-6.3,

OIIK-6.1, OIIK-6.2

4. O0beM aUCHUIIMHBI (MOAYJIS) B 3a4e€THBIX €AUHUIAX € YKAa3aHMEM KOJIHYECTBA AKAJAeMHYEeCKHX
YacoB, BbIJI€JIEHHBIX HA KOHTAKTHYIO PadoTy oO0ydaioumuxcs ¢ npemnogaBartesieM (10 BHIAM Y4eOHBIX

3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4yaromuxcst

. Beero |Cemectp
Bun yuebHoit paboThI 4ACOB 1
KonrakTHas padora 48 48
Jlextmonnbie 3ausaThs (JIek) 16 16
[pakTuueckue 3austus (Ip) 32 32
HMuast koHTaKTHAs padoTa, B TOM YHCJIE: 0,6 0,6
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IPOEKTY), 05 05
KOHTpOJIbHEIM pabotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTecTaIio (c1ava 3avera,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOM pabOTHI 0,6 0,6
(mpoexTa); cmaya KOHTpOIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO
(KOHCYJIBTAIHS TIEPEl DK3aMEHOM U CIaua SK3aMeHa)
Yacbl HA KOHTPOJIb 0 0
CamocrositensHas pa6ota (CP) 58,9 58,9
OO0mast TPy10eMKOCTh AUCHUTITUHBI (MOYJIs1)
yacer:| 108 108
3a4eTHbIEC eIUHHUIBI: 3 3




5. Copep:xkaHne AUCHMILVIMHBI (MOAYJsA), CTPYKTYPHPOBaHHOE MO pa3iejaM (TemMaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA AKAJeMHUYECKUX YACOB U BU/A0B Y4eOHbIX 3aHATHI
5.1. TemaTnueckuit iaH AUCHUIUIMHBI (MOJTYJIS)

KonTakTHas pabota
(10 y4eOHBIM Kon
3aHATUSIM), Yac. HHIAKATOP

a
Bcero,
CP JIOCTUKEHU
yac.

q
KOMIIETEHI]

nn

Ne Pa3nensl IUCHHILITHHEL

Cemectp

Jleknn | II3 JIP

1. |1 pazgen. AnreOpa u aHanUTHYECKas

reOMeTpus

YK-1.1,
1.1. |JIuneiinas anredpa 1 4 8 12 YK-1.2,
VK-1.3

YK-1.1,

1.2. |AHanuTHYECKas TEOMETPHSI Ha TNIOCKOCTH 1 6 8 14 YK-1.2,
OIIK-1.1

YK-1.1,
1.3. |[Bekropnas anredpa 1 6 8 14 VYK-1.3,
YK-1.5

2 paznen. MaremaTU4eCKUi aHaIn3

VK-1.1,
YK-1.2
VK-1.1,
VK-1.2,
VK-1.5,
OIIK-1.1
VK-1.1,
VK-1.2,
2.3. |UHTerpanbHOE UCUHUCTICHHE 1 3 10 9 22 VK-13
OIIK-1.1
VK-1.1,
2.4. |InddhepeHnmanbHbie ypaBHEHUS 1 4 9 13 YK-1.3,
VYK-1.5

2.1. |llpexen u HEMPEPHIBHOCTD (PYHKITHH 1 5 8 13

2.2. |llpousBomHas u quddepenunan 1 4 6 8,9 18,9

3. |3 paznmen. MHast koHTaKTHAsE paboTa

VK-1.1,
VK-1.2,
3.1. [nas koHTakTHas paboTa 1 1,1 YK-1.3,
VK-1.5,
OIIK-1.1

4. |4 paznen. Konrponb

VK-1.1,
VK-1.2,
4.1. |3auer 1 YVK-1.3,
VK-1.5,
OIIK-1.1

5.2. Jlexuuu

Ne | HammeHnoBanue pasaciia

. HanmMeHnoBaHMe 1 KpaTKoe COAEpKaHUEe JIEKIUI
/1 ¥ TEMBI IEKITHH




[Ipenen u
HETIPEPBHIBHOCTD
byHKIIUN

[Ipenen u HenmpepbIBHOCTH (HYHKIIUU

@ynkius ogHoro aprymenrta. O6mnacts ee onpezaenenus. CrocoObl 3a1aHus
¢byakuun. O6patHast GyHkius. OCHOBHBIE JIEMEHTApHbIE (PYHKIIUU B WX
rpapuku. CrnoxHas QyHKUOus. [1- OKpPEeCTHOCTh KOHEYHOM TOUKH.
Omnpenenenre JTOKaIbHONH OrPaHUYEHHOCTH (YHKIIMH B HEKOTOPOH TOYKe.
Beckoneuno manas GyHKIMS 1 ee cBoicTBa. beckoHeuHo Oonbiast GyHKIUSA
n ee cBoictBa. [Ipenen dyHKUMM B KOHEYHOW TOouke. OIHOCTOPOHHHUE
npenensl QyHKIMM B KOHeYyHOH Touke. CBoiicTBa mpernena (yHKIHU.
OcHoBHbIE TeOpeMbl O BhIUMCIIEHUHU Tpenena Gpynkuuu. HeonpeneneHHocts
Buma 0/0 m ee packpeiTHe. 3amedareibHbIE Tpeaeibl. |'eoMerpuyeckas
TpakTOBKa uucia “‘e”. HarypampHbie norapudmpl DKBUBAICHTHBIC
OecKkOHEYHO-Malble W HX CBoicTBa. HempepblBHOCTH (YHKIIMU B TOYKE.
Apudmerndeckre onepamny ¢ HerpepbIBHBIMU QyHKIMsIMHA. HenmpepsIBHOCTH
CIIOKHON (DYHKIIUU HempepbIBHBIX (QyHKUIUN. CBSI3b MEXy NMPUPALICHUSIMU
apryMeHTa M (QYHKIMH B CIy4ae €€ HeNpephlBHOCTU. ToukM pa3pbiBa
HENPEPHIBHOCTH.

[IpousBognas u
mudhepeHman

[TpousBonuas u nuddepermman

[IpousBosnHas (pyHKIMM, €€ reoMeTpuYecKas M MEXaHHUYecKas TPAKTOBKU.
VYpaBHeHHE KacaelbHOW K IUIOCKOM KpuBOil. HempeprlBHOCTH (yHKIHH,
umerome  npou3BoaHyro.  [IpaBuna  HaXoXIEHHS — MPOU3BOJHBIX:
anreOpanvyeckod CyMMbl, IPOU3BEIEHUS U YACTHOrO JABYX (yHKUHMH,
ClIO)KHOW ~ (yHKIMH, oOpaTHOH ¢yHkuuMu. I[Ipon3BOAHBIE OCHOBHBIX
aneMeHTapHbIX (pyHkumid. Tabmuna nmpousBoansix. Teopema Jlarpamxka u ee
reomerpuueckuii cmbica. Juddepenuumansl GyHKIMM U apryMeHTa.
Huddepernnman QyHKIUM Kak TJaBHAs, JHHEHHAs YacTh MNPHUPAIICHUS
¢bynkuuu. I'eomerpuueckas TpakToBKa aup(depeHlualoB aprymMeHTa u
¢bynkuuu.  OCHOBHBIE — MpaBWJIa  HaxoXaAeHUs  auddepeHnuanos
WuBapuantaocts Gopmel quddepernmana GyHKIUHA

HHuTerpansHoe
VCYHCIICHHE

WHTerpanbHOe NCUNCIICHHE

[lepBooOpa3znas QyHkuuM, TeopeMa O mepBooOpasHbIX. OnpeneneHue
HEOIpeAeNeHHOro uHTerpana. CBONCTBA HEONPEIEICHHOTO MHTErpaia,
cienyromuye u3 onpenenenus. Tadnuna uarerpanoB. [Ipocreitmume npasuia
UHTETPUPOBaHUs. 3aMEHA IEPEMEHHON MHTETPUPOBAHUS B HEOIIPEIEICHHOM
uHTerpane. MHTerpupoBaHue MO 4acTsIM B HEONPEJCIEHHOM HHTErpase.
I'eomeTprueckue 3amauu, MNPUBOAAIIME K IOHATUIO OIPEAEIEHHOIO
uHTerpana. OrnpeneneHHbId HMHTErpan OT HENPEepbIBHOW (QYHKIMHM IO
KOHEYHOMY IPOMEKYTKY Kak Ipeiesl MOCIEN0BaTEIbHOCTH UHTETPAIBHBIX
cyMM. ['eomerpuueckas TpakTOBKa OINpEIEIEHHOr0 HHTerpaiga. Teopema
bappoy. ®opmyna Hreiorona- Jleiibnuna. CBoiicTBa OIpeaeeHHOTO
UHTErpana. 3amMeHa NEepEeMEHHON WHTErpUpOBaHUS B  OIPEAEICHHOM
uHTerpane. MHTerpupoBaHMe @O YacTAM B ONPEICICHHOM HHTErpale.
Teopema o0 cpenHeM 3HAYEHUM OIPEAEICHHOIO HHTErpaisa U ee
TE€OMETPUUECKUN CMBICIL.

Huddepennunanbuble
YpaBHEHHS

JuddepennnanbHble ypaBHEHUS

[IpousBoanble  BbicMX  mopsakoB.  OmnpeneneHne  OOBIKHOBEHHOTO
muddepenunanbHoro  ypaBHeHus.  llopsaok — ypaBHeHus.  Pemienue
ypaBHeHus. OOumii BUA ypaBHEHHUs nepBoro mnopsjaka. OOmiee penieHue
yYpaBHEHHs MepBOro mnopsaka. 3agada Komm Uit ypaBHEHHMsS IEPBOTO
nopsaka. OCHOBHBIE KJIACChl YPaBHEHUH MEPBOrO MOPsAKa, IPUBOAUMBIX K
KBajpaTypaMm (ypaBHEHHUS C pa3felsIOIIUMUCS NMEPEMEHHBIMU, JHUHEHHBIE).
OOmmii Bua ypaBHeHUs BToporo mopsnka. 3amaun Komm. Ilpocreiimme
YpaBHEHHUs BTOPOTO mNopsaka. JIMHEiHOe OJHOPOAHOE YpaBHEHHE BTOPOTO
nopsiika € TIOCTOSHHBIMH KO3(Q(UIMEHTaMH U ero ooliee pelieHue.
Haxoxx/ieHne 4YacTHBIX pENIeHUH JIMHEWHBIX OJHOPOJHBIX YPAaBHEHUH C
MOCTOSIHHBIMU K03 punimenramu.




5.3. IlpakTuyeckue 3aHsATUA

HanmenoBanue pasnena

Ne .
W/ | ¥ TeMBl PaKTHHECKHX HaumeHoBaHue u coaepkaHue NpakTUYECKUX 3aHATHMA
3aHATUI
Jluneitnas anredpa
1 Jluneiinas anre6pa  |[eiictBusa Han maTpuuamu. OIPENENUTENH BTOPOrO U TPETHETO MOPAIKOB.
®opmyinsl Kpamepa. Meton INaycca.
AHanutruueckas FeoMeTpUs Ha INIOCKOCTH
AHanmuTrueckas
2 [Ipsimas Ha nmockocTu. KpuBbie BTOpOro nopsiika.
reoOMeTpHUsl Ha IIIOCKOCTH
Bekropnas anredpa
Jluneiinble omepanuu Haj BekTopamu. [Ipoekuus BekTopa Ha OChb U €e
3 Bekropnas anre6pa "
cBoiicTBa. CKaJsipHOE M BEKTOPHOE IIPOU3BEAEHHUS BEKTOpoB. Ilpsmas u
IJIOCKOCTh B IIPOCTPAHCTBE.
I [IpousBoanas u quddepenmman
5 POM3BOZHAA 1 Texnuka nuddepeHunpoBanus. YpaBHEHHE KacaTeabHOW. Brrumcienue
nuddepeHnman nuddepenmana
WHTerpabHOE NCYUCIIEHUE
6 HHrerpansHoe [lonBenenue mon 3Hak auddepennnana. MHTerpupoBaHHE IO YaCTSIM.
HCYHCIICHHE WNuTerpupoBanne pannoHanbHBIX apobeii. d@opmyna Herotona-JleliOHUIIA

BBIYMCIIEHUS IUIOIIAJIEN.

5.4. CamocrositenpHas pabota o

Oyyaromuxcs

Ne | HaumenoBaHue paszaena N
CogepxaHue caMOCTOSATEIbHOU paboThI
/0 | AMCUMIINHBI U TEMbI
Jluneiinas anreOpa
1 Jluneiinas anre6pa  |[Jomammnee 3ananue: meron ['aycca, meron Kpamepa, oOparHas marpuna.
AHanuTuyeckas FeoMeTpUs Ha INIOCKOCTH
AHanuThueckas
2 JloMariHee 3aiaHue: IpsiMast TUHUS, KPUBBIE BTOPOTO MOPSIIKA
reoMeTpHUsl Ha IIIOCKOCTH
Bektopnas anreOpa
JloManiHee 3ajaHue: CKAISIPHOE NPOU3BEIECHUE, BEKTOPHOE MPOU3BEACHHUE.
3 BexTopnas anredpa
[Ipsimast 1 IITOCKOCTH B MTPOCTPAHCTBE.
KonTponbHas pabora.
IIpenen n IIpenen u HeMpepBHIBHOCTh (PYHKLIUU
4 HETPEPBIBHOCTH Pabota Hax nexuusMuU: mpeien U HeMpepbIBHOCT (DYHKIIUU
byHKIIUN
I [TpouzBoanas u quddepenunan
W3BOJIHAS U o .
5 POH3BOJHA JloManiHee 3amaHue: BBIUMCIEHHE IPOU3BOJHOM, KacaTeslbHas K IJIOCKOU
Auddepenian KpUBOH.
NHTerpanbHOE NCUUCIIEHNE
WHTerpansHoe .
6 JloManiHee 3aJaHue: BBIYMCIECHUE ONPEIEICHHOIO MHTErpaja, BBIYHUCICHHE
ueaucIeHme IJI0CKON (UTYPBI.
7 Hudpdepennuansupie  |uddepennmansubie ypaBHeHus
ypaBHEHUS JlomaniHee 3aiaHue: JIMHEWHbIE YpaBHEHUS [IEPBOTO U BTOPOTO MOPSAKOB.
9 3aver




6. IlepeyeHb MeTOIMYECKUX MATEPUAJIOB /ISl CAMOCTOSATEIbHOI paGoThl 00y4YalOIIUXCH MO ANCHUIINHE
(MoxyJ0)

1. Pabouas mporpaMma 1o MateMaTHke.

2. Meroanyeckre yKa3zaHUS IO TOATOTOBKE K CEMHHAPCKUM 3aHATUAM U TI0 OpraHU3aliH
CaMOCTOSITEITLHOW pabOThI 00yUArOIIUXCSI IT0 MAaTEMaTHKE:

-Kapamsn A.A., TlpokodseBa C.M. AnanuThyeckass reoMEeTpUsl Ha IUIOCKOCTH. YueOHoe mo-codwue.
CII6rACY, 2012 .

-Kapakasesin C.A, ConoBbeBa O.B. Ilpenen u HenpepbIBHOCTH (DYHKIIUU OJHOTO apryMeHTa. Yd4eOHoe
nocodue. CIToI'ACY, 2013r.

-Kapakazpssn C.A., ConoBeéBa O.B, Ilak 3.E. Jluddepenunansnoe ucuucienne (QyHKIHUH OIHOM
nepemeHHoi. Yueonoe nocooue. CIIGI'ACY, 2015 .

-Cmupnosa B.b., Mopo3zosa JI.E., Heonpeaenennsiii uarerpain. Yueonoe nocobue. CIIGIACY, 2010T.

-Mopo3zoga JI. E., CmupnoBa B. b. Onpenenennsiii uarerpai. Ydueonoe nmocoodue. CIIGIACY, 2011r.

-CmupHoBa B.b., Mopo3zosa JLE., luddepennmansusie ypaBHenus, YueOnoe nocobue. CIIGI'ACY,
2011 .

3. IlepeueHb BOIIPOCOB MPOMEKYTOUHON aTTECTAIHH.

4. WupuBunyanbHble 3ananus (110 30 BApUAHTOB) VISl CTYACHTOB Ha Kadeape Mo TeMaMm:

- aHAJTMTHYECKAs TEOMETPUS Ha IIIOCKOCTH M BEKTOpHAs anredpa;

- IMHEeWHas anredpa;

- mupdepeHnrpoBanre GYHKIIUNA OJTHOMN IEPEMEHHOM;

- HEOTIPEICIEHHBINA HHTETPAJT;

- IPUJIOKESHUS OTIPENICIIEHHOTO UHTETpaa

5. Metoanveckoe obecrieueHre TUCIUIUIMHBI B Cpejie AUCTaHIMOHHOTro 00y4yenus Moodle:

https://moodle.spbgasu.ru/course/view.php?id=944

7. OueHo4Hble MaTepHAJbI JAJsl NPOBEJCHUS TEKYLIEero KOHTPOJISI YCIEeBAeMOCTH WU INPOMEKYTOYHOM
arTecTalMu 00y4aromMXCs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedeHb KOMIETEHIIH ¢ yKa3aHUEM ATaIoB UX (HOPMUPOBAHHS B MPOLIECCE OCBOCHUS AUCIIMITITUHBI

Kon u HanmeHoBaHue
WHJUKATOpa KOHTPOIUPYEMOM
KOMIIETEHIINH

Bu onnenounoro
cpencTaa

Ne KonTponupyemsbie pa3aenbl JUCUUATIIAHBI
n/m (Momyms)

YCTHBIM  OIIPOC, TECTHI,

VK-1.1, VK-1.2, VK-1.3
pelIeHHe 3aay.

1 |JIuneiinas anredpa

YCTHBIM  OMPOC, TECTHI,
pelieHne 3ajad,
KOHTPOJILHAS PadoTa.

2 |AHammTHYecKas reOMEeTPHs Ha IIOCKOCTH VK-1.1, YK-1.2, OIIK-1.1

YCTHBIM  OMPOC, TECTHI,
pelieHne 3ajad,
KOHTPOJILHAS PadoTa.

3 |Bekropnas anre6pa YK-1.1, YK-1.3, YK-1.5

4 |IIpenen u HEPEPBHIBHOCTH (PYHKITUU YK-1.1, YK-1.2 TecTbl
5 I O VYK-1.1, YK-1.2, YK-1.5, VYCTHBIM  OMPOC, TECTHI,
POHSBOIA 1 IMOGEperital OIIK-1.1 peuieHue 3aaay.
6 |MHTerpamnioe HoticeHme VK-1.1, VK-1.2, YK-1.3, VYceTHBI  OTIpOC, TECTHI,
p OIIK-1.1 peuieHue 3aaay.
7 |duddepennmanbable ypaBHEHUS VYK-1.1, YK-1.3, YK-1.5  |Tectsl. Pemenune 3amau.
s 6 VYK-1.1, YK-1.2, YK-1.3, VK-
Hasi KOHTaKTHas padora 1.5, OITK-1.1
9 |3auer VYK-1.1, YK-1.2, YK-1.3, VK-
1.5, OIIK-1.1

7.2. TunoBsle KOHTPOJIBHBIC 3alaHUA WJIW NHBIC MaTCPHUAJIbl TCKYIIECTO KOHTPOJIA YCIIEBACMOCTH,




HEOO0XOAUMBIE JUIsl OLIEHKH 3HAHWN, YMEHUH W HAaBBIKOB M (WJIM) OMbITa MPOPECCHOHATBHON IesTeIbHOCTH,
XapaKTEepPU3YIOIIUX 3TaIbl OPMUPOBAHUS KOMIIETEHLIUN B IPOLIECCE OCBOCHHUSI TUCITUTUINHBI

Konrponsnas padora

(KOMIUIEKT 3aJJaHUi JJ151 KOHTPOJIBHOU PabOThI)

(nst mpoBepKU c(HhOPMUPOBAHHOCTH MHIMKaTOpa AocTkeHus komneteHmu YK-1.1, YK-1.2, VK- 1.3,
YK-1.5)

Tema AHanUTHYECKAss TEOMETPHS U BEKTOpHAs anreopa.

BapuanT 1

3ananue 1

Bepmuna A tpeyronbpanka ABC coBragaert ¢ ieBbIM (hokycom 3aganHoro duturnca. Cropona BC nexur
Ha acCUMIMTOTE 3aJaHHOW runepOoisl, nmpoxoasmiei yepe3 | u |l kBagpanTel. Hanucats ypaBHEHUE BBICOTHI
AH.

3amanue 2

3a7aH0 ypaBHEHHME BTOPOW CTENEHU OTHOCUTEIBHO HEU3BECTHBIX X W Y, HE cojiepiKallee WiIeHa C
npousBeaeHrueM XY. [TocTpouTs ero reomerpudeckuii oopas.

3ananue 3

JIBa BekTOpa 3aJaHbl CBOMMHM JEKapTOBBIMU KoOpAMHAaTaMu. OMNpeneiuTbh: KOCHHYC YIia MEXIy
BEKTOpPAMHU, OPTHI ITUX BEKTOPOB, BEKTOP CYMMBI 3TUX BEKTOPOB.

3ananue 4

3aaHpl KAHOHUYECKUE YPABHEHUS MPSIMOM B TPOCTPAHCTBE U KOOPJAMHATHI TOUKH, HE JICKAIIIME HA 3TOMN
npsimoii. Hanmcars ypaBHEHHE TIIOCKOCTH, COJIEPIKAIEH TaHHYIO MPSMYIO U TaHHYIO TOUKY.

Bapuant 2

3aganue 1

B tpeyronsauke OAB BepmmHa A coBnaaaet ¢ (POKycoM 3aJaHHOM mapaboibl, a BepimuHa B ¢ mpaBsim
doxycom 3amanHoi rumnepOonbl. Hammcarh ypaBHeHHE OUCCEKTPHCHl BHYTPEHHETO yIiia, HCXOMASIIEH H3
BepiuHbI O.

3ananue 2

3aaHO0 ypaBHEHUE BTOPOM CTENEHU OTHOCUTEIIbHO HEU3BECTHBIX X M Y, HE coJepikallee 4jeHa C
npousBereHueM XY. Iloctpouts ero reomerpudeckuii o0pas.

3aganue 3

Tpu BekTOpa 3a/1aHBl CBOMMHU JIEKAPTOBBIMU KOOpANHATaMu. ONpenennTb, MOKHO JIM U3 HUX COCTaBUTh
TpeyrojibHUK. Ecnu «a», To HalTu ero miomanb. Eciu «HEeT», TO HAaWTH MPOEKIMI0 MEPBOr0 BEKTOpa Ha
HaIpaBJIEHUE BTOPOTO.

3aganue 4

3amaHpl KaHOHMYECKHWE YpPaBHEHHs [IBYX IEpECEKarolMXcsl NpsAMbIX B IpocTpaHcTBe. Hammcats
YpaBHEHHUE IJIOCKOCTH, COJIEPKALLEH TaHHBIE MTPSIMBIE.

3ananus A BBITOTHEHHSI pacueTHO-rpaduueckoit paboThl

(KOMILIIEKT 3aJaHUil)

(st mpoBepKU COPMUPOBAHHOCTH MHIMKATOpA AocTrkeHus komneTeHmn YK-1.1, YK-1.2, VK- 1.3,
YK-1.5, OIIK-1)

3anayva (3amanue) 1

Haiitn npousBoanyto o popmynam u mpaBuIaM.

3anauva (3aganue) 2

Hanucate ypaBHeHHE KacaTeIbHOM K 3aJITaHHOM IUTIOCKOW KPUBOW B 33JITaHHOM TOYKE.

3anayva (3aganue) 3

Brrancnuth HeonpeaeneHHbI HHTErPal OT IPOOHO-PAIIMOHAIBHON (DYHKITHH.

3anauva (3aganue) 4

Breraucnuth HeonpeaeneHHbI HHTErpall, TIPUMEHUB HHTETPUPOBAHUE 10 YACTSM.

3anayva (3amanue) 5

Hamucate o6miee pemenue uHeitHOT0  auddepeHInaIbHOT0 YPaBHEHHS TIEPBOTO TTOPSJIKA.

L B faneneeee A\ L



Hamucate oOmmee pemnieHne JHMHEWHOTO OXHOPOAHOTO AU(QGEpEeHIINAaTHLHOTO ypaBHEHUS BTOPOTO
MOpsAKa C TMOCTOSHHBIMM Kod(dduimentamMmu (ciayyall JBYX KOMILJIEKCHO-COMPSDKEHHBIX KOpHEH Yy
XapaKTEPUCTUUYECKOTO YPABHEHHUS ).

3amaua (3amanue) 7

Hanmcare oOmiee pemieHne TUHEWHOTO OJHOPOAHOTO IH(PQEepeHIHaTIbHOTO YpaBHEHHS BTOPOTO
MOpAJIKAa C MOCTOSHHBIMH KO3 duuueHTaMu (ciaydail oJHOTO ABYKPAaTHOTO KOPHS Y XapaKTepUCTHUECKOIO
YpaBHEHUS).

3amaua (3amanue) 8

Pemmute 3amauy Komm ans nuHeHOTO omHOpOAHOTO aud@epeHInaIbHOr0 ypaBHEHHSI BTOPOTO
MOPSAJIKA C MOCTOSHHBIMU K03 puirienTamMu (ciaydail 1ByX JEHCTBUTENBHBIX KOPHEH y XapaKTepUCTHUYECKOTO
YpaBHEHHUS).

3amava (3aganue) 9

Brraucnute onpeneneHHsiil uaterpai no ¢gopmyne Hetotona-Jleiitonuna.

3amava (3amanue) 10

BoeraucnuTh 110316 3aaHHON TUIOCKON (UTYPHI.

3amaua (3amanue) 11

Pemmuth cucremy Tpex JIMHEHHBIX ypaBHEHUH C TpeMs HEM3BECTHBIMH C TIOMOINBIO popmyn Kpamepa u
MerozoM ['aycca.

3anayva (3aganue) 12

Pemute cucremy NMHENHBIX YPAaBHEHUH C 3aJaHHON NMPAMOYroibHOM MaTtpuuen merogom ["aycca.

3amava (3amanue) 13

Haiiti matpuity, oOpaTHyro K 3alaHHOM 3X3-MaTpUIIbI.

TecToBbI€ 3a1aHUS Pa3MEIIEHBI B MPUITOKEHUHT
(7151 MpoBepKU CPOPMUPOBAHHOCTU UHAMKATOpa AocTikeHus komnetenimu YK-1.1, YK-1.2, VK- 1.3,
YK-1.5, OIIK-1)

7.3. Cucrema OLIEHHBAaHHS PE3yJIbTATOB OOYYEHHS MO AWCHMILIUHE (MOIYJIO) MpPHU MPOBEACHUM TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



O1eHKa «OTIUYHOY
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pazjiesiaM
JUCLUIUIMHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE U3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE M INIyOOKO€ YCBOCHHE OCHOBHOM U JIONOJIHUTEIBHOM JIMTEpaTyphl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OIICHKY, UCIIOIb3Ys HAyYHBIE JTIOCTUKECHHUS APYTHX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CAaMOCTOSTENILHO U TBOPUECKH PEIlaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIHH;

- IPUMEHSET TEOPETUYECKHE 3HAHUsI [ BbIOOpa METOIUKHU BBIIIOJHEHUS 3a1aHUH;
- TPaMOTHO 00OCHOBBIBACT X0/l pEIICHUS 3a/1a4;

- Oe3yIpeyHo Bi1aJeeT UHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBI, YMEHUE €T0

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AaKTUBHO yJacTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopouo»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhl, PEKOMEH0BaHHOM padoueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCA B OCHOBHBIX TEOPUAX, KOHLENIUAX U HAIPABIECHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 AUCLUIUIMHE, YMEHHUE €ro UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YIaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHUi ypOBEHb C(POPMUPOBAHHOCTH 3asBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHUI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOHN paboyveil mporpaMMoii;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, yMEHHE JIENIaTh BHIBOJIbI 0€3 CYIIeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOaBATENsI Ha MPAKTUUYECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JVCLIUTUIAHE;

YMEHUS:

- HE YMEET UCIIO0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3as1BJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATH AJITOPUTM BBINIOJHEHMS 3aJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaromuxcsi, He0OOXOAUMBIE ISl OLIEHKH 3HAHWW, YMEHMH M HaBBIKOB U (MJIM) OMbITa MpodeccHoHaTbHOM
NESTeNbHOCTH, XapaKTepU3YIOIUX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

1. ®ynkuusa. Cnocobsl 3amanust ¢yHkuumu. I'padux ¢ynkumn. OOpatHas QyHkius. OCHOBHBIE
aneMmeHTapHble QyHkiuu. CrnoxxHas pyHkuusa. Knaccudukanus GyHKIHMA.

2. JlokanbHO orpaHuyeHHas ¢yHKkuus. beckoneuno manas ¢yHkius. CBoiicTBa GECKOHEUHO MalbIX
GyHKIUI.

3. beckoneuHo OonpIiast GyHKINS U €€ CBSA3b ¢ OECKOHEYHO MaJlOM.

4. Ilpenen ¢pyaxuun. OmqHocTOpoHHUE Tipenesl. CBoicTBa peaena GyHKIINH.

5. Teopemsl 0 BeIuUCIeHUH Tpesiena ¢pyHkuuu. Heonpenenénnocru.

6. Yucno e. HarypanbHbie norapumel.

7. 3aMeuaTeNbHbIE NIPEAECIIBI.

8. CpaBHEeHHE OECKOHEUYHO MaJIBIX. JKBUBAJICHTHBIE O0ECKOHEUHO MaJibIe.

9. HenpepsiBHOCTh (pYHKIMHU B TOUKe. J[Ba ompeneneHus: HeNpepbIBHOCTH. HenpepbIBHOCTh CyMMBI,
MIPOM3BE/ICHNUS, YaCTHOTO HETIPEPhIBHBIX QyHKIMI. HempepbIBHOCTE Cl10kHON (yHKIIMHU. THUIIBI pa3pbIBOB.

10. HerpepbpIBHOCTh (PYHKIIMM Ha MPOMEXYTKE. TeopeMbl 0 (PYHKIUAX, HEMPEPHIBHBIX HA 3aMKHYTOM
MIPOMEXKYTKE.

11. 3agaun, npuBoOAAIINE K TOHATHIO IPOU3BOAHOM.

12. Onpenenenne Mpou3BOHON GYHKITMU. ['€OMETPUIECKUN CMBICI MPOU3BOTHOM. Y paBHEHNE




KacaTeJIbHOM.

13. HenpepoeiBHOCT mudpepeHnnpyemMoit PyHKITUN.

14. BblBox MPOU3BOAHBIX OCHOBHBIX JJIEMEHTAPHBIX (DYHKIMIA: CTENEHHOH, IMOKa3aTeIbHOMH,
JorapuMHUUEcKol, CHHyca, KOCUHYCA.

15. IlpousBoaHast CyMMBI, TPOU3BEACHHUS, YACTHOTO JIBYX (DYHKIMA. BBIBO MPOM3BOAHBIX TaHTE€HCA U
KOTaHT'€HCa.

16. Teopema o cymecrBoBaHuu oOpatHoil (yHkuuu. [IpowsBomnas oOpatHoi (yHKIHMU. BhIBOJ
MIPOU3BOJIHBIX OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKLIUH.

17. IIpon3BoaHas CIOKHON (HYHKIINH.

18. Teopema Jlarpanxa u ee reOMETPUUYECKUN CMBICT.

19. Tuddepennman dpyakmuu. ['eomerpuueckuii cmbica nuddepenimana. Ero cBs3p ¢ npupameHuemM
¢dbynkuun. MaBapranTHOCTh hopMmbl nuddepeHimana.

20. ITepBooOpa3nas. Teopema o mepBOOOPA3HBIX.

21. Heonpenenéuupiit uaTerpasi. CBOMCTBAa HEONPEAEICHHOIO HHTETpasla, CISAYIOLINE U3 ONIPEICIICHUS.

22. [lpocreiinive cBOWCTBA HEOIPEACIICHHOTO UHTErpalia.

23. 3aMeHa IEpEeMEHHOM B HEONPEAEIEHHOM UHTErpalle.

24. VInterpupoBaHUe HEONPEAEICHHOTO UHTETpaja IO YaCTSAM.

25. OnpenenéHHblii MHTErpai. Ero reoMeTpuyecKkuii CMbICII.

26. OmpenenéHHbBI HHTETpa] C NEPEeMEHHBIM BepXHMM mpenenom. Teopema bappoy. ®opmyna
Herorona-JleliOuaumna.

27. CBoicTBa ONpeeEHHOI0 UHTErpalla, BBIPa)KEHHbIE PABEHCTBAMHU.

28. CpoiicTBa onpeaenEéHHOro HHTETpasia, BhIpaKEHHbIE HEpaBEHCTBAMU. Teopema o cpe/iHeM 3HAaUeHUU
JUI OIPEJICIIEHHOT0 UHTErpaa.

29. 3ameHa nepeMeHHOM U UHTETPUPOBAHKE 10 YACTSIM B ONPEACIEHHOM UHTETpaje.

30. duddepeHnmanbHbie YpaBHEHHS MEPBOTO MOPsIKA: oOIIee pelieHue, YacTHOE pelIeHHe, 3aaada
Komm.

31. YpaBHeHue ¢ pa3fensomuMucs nepeMeHHbIMu. JInHeiiHoe ypaBHEeHue.

32. IuddepeHunansHpie ypaBHEHUSI BTOPOro MOpsAKa: oOIlee pelieHre, YacTHOE pellleHue, 3aaadya
Komm, npocreiiiime ypaBHEHUS.

33. JIuneitHoe oHOpOoAHOE U depeHIaIbHOe YpaBHEHUE BTOpOro nopsaka. Ero obuiee pemenue.

34. Ilpocretiniee ypaBHEHHE BTOPOTO MOPSAKA.

35. OGmee peuieHne TUHEHHOTO OAHOPOAHOrO U (EepeHINATBFHOTO YPaBHEHHSI BTOPOrO MOpPSIKA ¢
MOCTOSIHHBIMH KO3 (DULIEeHTaMU.

7.4.2. IlpakTrueckue 3ajaHus 1715 IPOBEACHUS TPOMEXYTOUHOM aTTecTaluy 00yJyarommxcs

1. Beruncnenue npon3BoiHOM 1o (hopMysaM U MpaBUIIaM.

2. CocraBiieHne ypaBHEHUS KacaTeIbHOM K IIIOCKOW KPUBOM.

3. Briuncnenue miomaan Gurypsl.

4. Pewienue nuHenHOro 1uddepeHanbHOr0 ypaBHEHHsI IEPBOTO MOPSIIKA.

5. Pemenue nuHEHHOro OJHOPOAHOTO JU(GEPEHIINATBLHOIO YpPaBHEHHs BTOPOro MOpsijAKa C
MOCTOSIHHBIMH KO3 DULIEeHTaMU.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOU paboThI (TIpoeKTa) (MIPH HATUYUHN )
KypcoBbie npoekTsl (paboThl) yueOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTepuaibl, ONpeeNsonre Mpole ypbl OlIEHUBaHHUS 3HaHUMN, YMEHHM, HABBIKOB U (MJIN)
OTIbITa IPO(ECCUOHATBHOM 1eATENFHOCTH, XapaKTepU3YIOIUe 3Tanbl (JOPMUPOBAHUS KOMITETEHIINN
ITpouenypa mnpoBeneHUs MPOMEKYTOUHOM aTTeCTalMM M TEKYIIEro KOHTPOJIsS YCIEBAaEMOCTH
perJaMeHTHpyeTcs JOKAJIbHBIM HOPMATHBHBIM aKTOM, OIpPENEISIONIMM MOPSA0K OCYHIECTBICHUS TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTallMU 00YJatOLIIXCSl.
[Tpouenypa oneHuBaHUS (GOPMUPOBAHUS KOMIETEHIMH MpPH MPOBEIEHUU TEKYIIEro KOHTPOJIS
npuBejcHa B 11.7.2.



TumnoBble KOHTPOJIbHBIC 3aJaHUS UM UHBIE MaT€pUabl TEKYIIETO KOHTPOJIS PUBEJACHBI B 11.7.3.
[TpomexxyTouHas aTTecTalus Mo TUCHUIUIMHE TPoBoAUTCA B (hopme 3aueta B 1 cemectpe

B kaxnplii 3a4eTHbIM OWJIET BKIIIOYEHBI J[BA TEOPETHUECKUX BOMpOCAa M MPAKTUYECKOE 3a/laHue,

COOTBETCTBYIOIIHME COJIEPKAHUIO (POPMHUPYEMBIX KOMIIETCHIMI. 3adeT MpOBOAATCS B yCTHOUM dopme. s
MOATOTOBKU OTBOAUTCS 60 MUHYT.

7.6. Kpurepun oneHuBaHus chOPMUPOBAHHOCTH KOMIICTCHIIUN TIPH MMPOBEICHUU MPOMEKYTOYHON aTTeCTallUN

YPOBEHb OCBOCHHUS U OLICHKA
OneHka OrneHka
«HEYJIOBIIETBOPHUTEN | «yJOBIETBOpUTENbH [ OIEHKa «XOpOIIO» OueHkKa «OTJIIMYHO»
BHO» o»
«HE 3a4TCHOY» «3a4TCHO»
YPOBeHb OCBOCHHSA | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHUS YPOBEHb OCBOCHHUS
KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUH KOMIIETEHIIUH
«HEOCTaTOYHBII». «IIOPOTOBBII. «IIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun He Kommerenmmn Kommerenmun Kommerenun
c(OpPMHPOBAHBI. c(OpPMHUPOBAHBI. copMHpoBaHbl.  |cOPMHUPOBAHbI. 3HAHUS
3HaHUs CdopmupoBansl | 3HaHUS OOLIMPHBIE, | apryMEHTUPOBAHHBIE,
OTCYTCTBYIOT, 0a30Bble CTPYKTYPBI | CUCTEMHBIE. ¥ MEHHUSI | BCECTOPOHHUE. Y MEHHUS
Kpurepuu YMEHMS U HaBbIKU HE | 3HaHMH. YMeHUs HOCST YCIELIHO IPUMEHSIOTCS
OIlCHUBAHHS c(OpMHUPOBAHBI (bparMeHTapHbl U PENPOAYKTUBHBIN K PELICHUIO KaK
HOCST Xapakrep, TUIIOBBIX, TaK U
PENpPOAYKTUBHBII IIPUMEHSIIOTCS K HECTaHIapTHBIX
Xapaxkrep. PELICHUIO TUIIOBBIX | TBOPYECKHX 3a/IaHUM.
JlemoHCcTpUpyeTcs 3a/laHuN. JlemoHcTpUpyeTes
HU3KHUHA YPOBEHb JleMmoHCcTpHpyeTcs BBICOKHI YPOBEHb
CaMOCTOSATEIILHOCTH JIOCTaTOYHBIN CaMOCTOSITENIBHOCTH,
IIPAKTHYECKOTO YPOBEHb BBICOKAs aJalTUBHOCTH
HaBBIKA. CaMOCTOSITEJIBHOCTH | IPAaKTUYECKOTO HAaBbIKA
YCTOMYUBOTO
IIPAKTUYECKOTO
HaBbIKa.




OO6yuarommiics OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HaHUE U -r1yookue,
npoOesbl B 3HAHUAX | TEOPETHYECKOTO [IOHUMaHHe BCECTOPOHHME U
yueOHOro MaTepuana; OCHOBHBIX BOIPOCOB | apryMEHTHUPOBAHHBIE
MaTepuana; -HETIOJIHBIE OTBETHl | KOHTPOJUPYEMOIO | 3HAHMS IPOrPaMMHOIO
-IOMYCKal0TCA Ha OCHOBHBIE o0bpema MaTepuana;
NPUHIUINHAIBHBIE | BOIPOCHI, OIIMOKU B IIPOrpaMMHOI0 -[10JIHO€ TIOHUMaHue
OIIMOKY IIPU OTBETE OTBeTe, MaTepuana; CYUIHOCTH U
Ha OCHOBHBIE HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
BOIIPOCHI OMIIeTa, [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OTCYTCTBYET 3HaHUE CYLIHOCTH MmaTepuana MIPOLIECCOB U SIBJICHUH,
U IOHUMaHUE U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
OCHOBHBIX MOHITHH U BOIIPOCOB; yCTaHABJIMBAaTh U | OCHOBHBIX MOHSTHIA, B
KaTeropuii; -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
SHaHHA -HETIOHUMAaHHNeE HETOYHBIE OTBETHI Ha | MPAKTUKHU U TEOPHH, 3aJ1aHuUl;
CYLIHOCTH JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
JIOTIOTHUTEIIbHBIX BOIIPOCHL. POTUBOPEYHS, YCTaHABIIUBATh U
BOIIPOCOB B paMKax poOJIeMBbI U OOBSACHSTH CBSI3h
3a/laHuil Obumera. TEHJCHIINH MPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIILHBIC U nocle0BaTeNNbHbIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJJaHUS
BOIIPOCHI. ouiera, a TakxKe
JIOTIOTHUTEJIbHBIE
BOIIPOCHI IK3aMEHATOPA.
IIpu BBINIOJIHEHUHN OO6yuaromuiics OOyuaronmiics OO6yuaromuiics
MPAKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJTHUI
3aJjaHus OuieTa MIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHNE
oOyuaromuiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounera. [Tokazan
IIPOJEMOHCTPHUPOBA JI|  CYLIECTBEHHBIMU HEeOOJIbIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUM. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[TpakTrueckue OIINOKY B yMeHUs B paMKkax | Pemaer npensnosxeHHbIe
3aJlaHus HE COJIEp’)KaHUU OTBETA OCBOEHHOTO IIPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuarommuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HaBOJALIUX BOMPOCHI OBLJIIO HETOYHOCTSMH.
BOIIPOCax JIOIYIIIEHO MHOTO OtBeTun Ha
IpenoaaBaress. HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX
BOIIPOCOB.




He moxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT
BBIITOJIHEHUS BBIOOPY METOIMKHU CTaHJAPTHYIO
3a/1aHUi. BBITIOJIHCHUS METOAUKY

JHomyckaet rpyOsie 3a/laHUM. BBIIIOJIHEHUS
OIIHUOKY MpH JlomyckaeT ommoKu 3alaHUU.
BBIIIOJIHEHUH npu BoinosHeHU | Jlomyckaet omuoku
3a/laHui, 3a/IaHH, HAPYIICHUsI| TPHU BBITOJHEHUU
HapylaKIlnue JIOTUKU PELICHUS 3a/laHUi, He
JIOTUKY pElIeHUs 3a/1a4. HapylIaroue
BJIaJICHUE 3azad. HcneiTbiBaeT JIOTUKY PEIICHUS
HaBBIKAMU Henaer 3aTPyIHEHHUS C 3a1au
HEKOPPEKTHBIE ¢dopmynupoBanuem | Jlemaet KOppeKkTHbIE
BBIBOJIBI. KOPPEKTHBIX BBIBO/IBI I10
He moxer BBIBOJIOB. pe3ysibTaTamMm
000CHOBATH UcnbiTeiBaeT peuleHus 3a1a4uu.
AITOPUTM 3arpynHeHus mpu | OGOCHOBBIBACT X0/
BBIITOJIHEHUS 000CHOBaHUU peleHus 3aaau 6e3
3a/IaHHM. anropuTma 3aTpyAHCHUM.
BBITIOJIHEHUS
3aJlaHHAMN.

[Ipumensier
TEOPETHUYECKUE 3HAHUS
JUTSl BBIOOpAa METOTUKH
BBITIOJTHEHMS 3aJJaHUH.
He nomyckaet omm6ok

IIPY BBITIOJTHEHUHT
3aJaHUH.
CaMOCTOSTEILHO
aHAJIM3UPYET
pe3yIbTaThI
BBITIOJTHEHMS 3aJJaHHH.

I'pamoTHO

000CHOBBIBACT X0/
perieHus 3aiay.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHue JUCHUIJIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIBHOM JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOCHUS TUCIUTUIUHBI (MOJTYIIS)

. KonunuectBo
Ne ABTOp, Ha3BaHWE, MECTO M3IAHUS, H3/1aTEIILCTBO, TOJI U3JaHUs y4eOHOW 1
n/m yue0HO-METOINYECKON JTUTEePaTyphl DK3CMILIPOB/ICKTP
oHHBII agpec DbC
OcHoBHas JuTEPaTYPa
1 Harancon, Kparkuii kypc Bbiciield marematuku, M.: ['oc. u3a-Bo ¢us.-mar. iur., 1
1963
) [Mucemennswiit [{. T., Koncnekr neknuii mo BwIcuied matemaTtuke, M.: Aiipuc- 2
npecc, 2015
3 bepman I'. H., COopHuK 3amay 1[O Kypcy MaTeMaTH4YeCKOro aHalu3a, 500
ExarepunOypr: ATTI, 2011
4 Hy6epounnep O. H, 3agaun U ynpakHEHHs] 1O AHAIMUTHYECKOM TE€OMETPUH, 97
CII6.: Jlans, 2007
JlonoiHUTeIbHAS TUTEPaTypa
1 [Tuckynos H. C., luddepennmanbHoe U UHTErpalbHOE UCUUCICHUS: B 2-X T., 6
M.: UnTerpan-Ilpecc, 2010
1 Mopo3zoBa JI. E., CmupnoBa B. b., Yruna H. B., [Ipsimas u miockocth B 1
npoctpadctse, CI16., 2017
MopozoBa JI. E., CmupnoBa B. b., Bekropnas anrebpa, Caukr-IlerepOypr: http://www.iprbooksh
2 |Cankr-TlerepOyprckuii  rocymaapCTBEHHBIH APXUTEKTYPHO-CTPOUTEIbHBIN OF.) o /268.70 html
yausepcurer, ObC ACB, 2014 ' '
Kapakazpssn C. A., ComoBeeBa O. B., Hpenen.n HEIPEPBIBHOCTH (bYHKI_[I/II:I http://www.iprbooksh
3 |omnoro apryMeHTa, Cankr-IlerepOypr: Cankr-IlerepOyprekuii o0.1u/19059.html
rOCyJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2013 P- '
4 |Mopo3sosa JI. E., [Tonskosa O. P., JIuneiinas anrebpa. Yacts 2, , 2014 hitp:/iwww.iprbooksh

op.ru/30007.html




Kapakazpstn C. A., Tlak 3. E., ConoeéBa O. B., Juddepenmuansroe
5 |ucumcienue QyHkiuu onHOW mepemenHoi, Camkr-TlerepOypr:  CaHkr- http://www.iprbooksh
[TeTepOyprekuii rOCyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBIN yHuBEpeuTeT,|  0P.ru/33307.html

ObC ACB, 2015

Moposzosa JI. E., CmupnoBa B. b., Onpegenéuueiii wunrerpan, CaHKT- http://www.iprbooksh
6 |[lerepOypr:  Cankr-IlerepOyprckuii  rocylapCTBEHHBIH  ApXHUTEKTYPHO- OF.) U /19618 html
crpoutenbHblil yausepcuret, DbC ACB, 2011 ) )

Cwmupnosa B. b., ®enoposa M. 1O., Mopo3zosa JI. E., [Ipenen u HenpepbIBHOCTH
7 . . 5)
dbyHkImKM oaHOM nepeMenHom, CII10., 2011
Kapakazpstn C. A., ConoseBa O. B., Ilpenen m HenmpepbIBHOCTh (DYHKITMH
8 1
oxHoro aprymenTa, CI16., 2013
9 |Cwmupnosa B. b., Mopo3zoga JI. E., Heonpenenennsriit uarerpain, CI16., 2007 1
10 ITpoxodnera C. U., Conosrera O. B., Konosanosa JI. B., BapuanTtsl nomamsero 1
3a/IaHMs TI0 aHAJTUTUYECKON TeOMeTpHH M BeKTopHOo# anredpe, CII6., 2012
Kapakazpstn C. A., Ilak 3. E., ComoBeeBa O. B., Jluddepenmnuanproe
11 . . 1
yucuucieHnue GyHKIMKU oaHoM nepemennon, CI10., 2015
12 |KapamsH A. A., AHanutryeckasi reomeTpus Ha iockocty, CII6., 2001 326
13 |Mopo3sosa JI. E., Cmupnosa B. b., Bexkropnas anre6pa, CII6., 2014 1
14 [Mopo3zoga JI. E., ITonsikoBa O. P., Jluneiinas anre6pa, CII0., 2014 1

OO6yyaromuecs u3 ynciaa nHBaIU0B U iull ¢ OB3 obecrieunBatoTcs neyaTHHIMU U (WJIK) SIEKTPOHHBIMU
00pa3zoBaTeNbHBIMU pecypcaMu B (pOopMax, aAanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3710POBBS.

8.2. Tlepedyenp pecypcoB HMHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOW ceTH «MHTEepHET», HEOOXOIUMBIX IS
OCBOCHMS JUCITUTUTHHBI (MOTYIIS)

HaumenoBanue pecypca cetu «HTEpHET DJIEKTPOHHBIN aJipec pecypca

MaTeMaTHKA 115 ADXHTEKTODOR https://moodle.spbgasu.ru/course/view.p
st ap p hp?id=944
8.3. Ilepeuenb coBpeMeHHBIX NMPOGECCHOHANTBHBIX 0a3 JaHHBIX U HH()OPMAIITMOHHBIX CIIPABOYHBIX CHCTEM
HaumenoBanwue DJIEeKTPOHHBIN a/Ipec pecypca
Cuctema aucrannuonnoro ooyuenust CIIoI'ACY Moodle https://moodle.spbgasu.ru/
DnexTpoHHas 6ubnuoreka Upduc 64 n}g/)://ntb'Spbgasu'rU/IrbIS64r—p
DJIeKTPOHHO-OMOJIMOTeYHAs cCHCcTeMa M31aTenbcTBa "JlaHp" https://e.lanbook.com/
DJeKTPOHHO-0MOIMOoTeuHast cucTeMa u3aarenbersa "FOPAUT" https://www.biblio-online.ru/
DaexTpOoHHO-0MOIMoTeunas cucreMa usgarensersa ' IPRbooks” http://www.iprbookshop.ru/
Hayunas JJIEKTPOHHAs

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU 6ubmorexa L IBRARY RU

@enepanbHblii  oOpa3oBarenbHBI mopTan "EnuHoe OKHO JocTyma K

" http://window.edu.ru
00pa3oBaTebHBIM pecypcam

Enuuelii  9neKTpoHHBIH  pecypc  y4eOHO-METOJMUYECKOW JHUTepaTyphl

CIIoT’ACY www.spbgasu.ru

8.4. HCpC‘-ICHB HH(bOpMaLIHOHHBIX TCXHOHOFHﬁ, HCIOJIb3YCMbBIX IIPpU OCYIICCTBIICHUU 06pa30BaTeJ'ILHOF0
mponecca 1Mo JUCHUINIMHE, BKIOYasd TMEPCUCHb JIMIONCH3WMOHHOTO U CBO60}IHO pacrnpocTpaHiaIeMoro
nporpaMmMHOTIO obecneueHUs

Crioco6 pacrpocTpaHeHUs
HanmenoBanwue (TMIIEH3UOHHOE WK CBOOOHO
pacIpoOCTPaHIEMOR)




Standard Enrollment 58300688, mata
Microsoft Windows 10 Pro okonuanust 2020-12-31, Campus 3

61795673

Standard Enrollment 58300688, mata
Microsoft Office 2016 okonwanus 2020-12-31, Campus 3

61795673

8.5. MaTepuanbHO-TEXHUYECKOE 00€CTICUYCHIE TUCITUTUTMHBI
Caenenusi 00 OCHAIICHHOCTH Y4eOHBIX ayTUTOPUIN U MOMEIICHUN /I CAMOCTOSITEIbHON pabOThI

YueOHble ayAUTOPHUH AJIs IPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOro TUIIA, JOCKa
MapkepHas Oenas sMasieBasi, KOMIUIEKT yuyeOHOM mebenu, mojakitoueHue Kk komnbiotepHoit cetn CIIOIACY,
BeIXOJ B Internet.

KommsrotTepHast aynutopus (JI1s CaMOCTOSATENBHON paboThl 00yJaromuxcs)- padboune mecra c [1K, cron
pabounii, noakroYeHUe K kKomrbroTepHoi cetu CIIOIACY, Beixoa B Internet.

st maBanmoB u ymn ¢ OB3 obecnieunBaroTces crienuaabHbIe YCIOBUS IS MOTYYCHHsI 0Opa30BaHUS B
COOTBETCTBHUH C TPeOOBAaHUSIMHU HOPMATHUBHO-IIPABOBBIX JTOKYMEHTOB.
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