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1 HEJIb 1 3AJAYN OCBOEHUSA JUCIIUAITJIMHBI

Llenpt0o oOCBOGHMSA JUCHMIUIMHBI MaTeMaTHKa SBISETCS pacCHIMPeHHE U YriayOieHue
MaTeMaTHYECKUX 3HAHUN CTYACHTOB Ha OCHOBE H3yYCHHsS OCHOB anreOpbl, aHAIUTHYECKOW W
muddepeHMaIbHOl  TeOMETpUH,  MATeMaTHYeCKOro  aHajlu3a,  TEOPHUH  BEPOSTHOCTEH,
MaTEMaTUYECKON CTATUCTUKU M MX NPUMEHEHHE UX B MCCIEIOBAHUM, TUArHOCTUKE U YHUCICHHOM
9KCHEPUMEHTUPOBAaHUM B chepe 00pa3oBaHMs C UCIOIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHO-
KOMIIBIOTEPHBIX CPEACTB U TEXHOJIOTHH.

3ajaun JUCLMIUIMHBL: (OPMHPOBAHUE y CTYAEHTOB TEOPETHUECKUX 3HAHWH, MOBBIIICHUE
oOmiero ypoBHA (yHJAMEHTAJIbHOM M NPUKIAJHOW MaTeMaTHYeCKOW MOJIrOTOBKH, pa3BUTHE
JIOTMYECKOT0 U AJIFTOPUTMUYECKOTO MBIIIJIEHUS, BEIpa0OTKA HABBIKOB CAMOCTOSTENILHOTO MTOCTPOSHHS
aJIeKBaTHBIX MaTEMAaTUYECKUX MOJENIEH U UX KOPPEKTHOTO PELICHHUS.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA
(CIIENUAJIBHOCTHN)

JlucuuIuinHa OTHOCHTCS K 00sI13aTEIIBHOM YacTH y4eOHOTO TUIaHa.
Tabnuua 1 — Aucumniuunsl, yyacTByrouue B GOpMUPOBAHUHM KOMIIETEHIMU

JAMcuunIMHbl, y4acTByomme B (pOpMHMPOBAHUM
KOMIIETeHI[U U

Koa v HanmenoBanue

KOMIIeTeHIINH
(mepeuncnsioTes AUCIMIUIAHBL, MPakTUKU, kKpome ['D, BKP)
YHuBepcajibHble KOMIIETEHIIUU
YK-1. CiocobeH ocymiecTBIsTh OcHOBBI IPOEKTHOI esTenbHOCTH, MHpOpMaTHKa,
MOWCK, KPUTHYECKUI aHAJIU3 U MeTomoJIOTHS M METOEI IICUX 0JIOT0-TIEarOTHISCKOr0o

CHHTE3 HH(pOpMalLUH, IPUMEHATh | UcclenoBaHus, JJOKyMEeHTOBEICHHE U IeIIONPOU3BO/ICTBO B
CUCTEMHBIN MOJXOA JUIsl pEIIeHUs | JOUIKOJIbHON 00pa30BaTeIbHONW OpraHu3aliHy.
[IOCTaBJICHHBIX 3a/1a4




3 TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA TN CHUITJINHBI

TpeboBaHus K pe3yabTaTaM OCBOCHUS AUCIUILTUHBI IPEICTaBICHBI B Tabnuie 2.

Tabnuna 2 — KoMnereHIIMY ¥ HHAMKATOPBI UX JOCTUKCHUS

KomnereHuun u HHAUKATOPLI UX TOCTHKEHUSA

Kon n naumeHnoBanue
KOMIICTCHIIMH

KOZ[ 1 HAMMCHOBAaHUEC MHIAMKATOpPa NOCTHKECHUS
KOMIICTCHIIMHU

PesynbTat 00yueHHS O AUCIUILTHHE
(TIoka3arer OCBOCHUSI KOMITETSHIIHIA)

YHnBepca.nbm,le KOMINETCHIMH

VK-1 - Ciocoben
OCYILECTBIIATh
TIOUCK,
KPUTUYECKUH
aHaJIU3 ¥ CUHTE3
nHpopmanuy,
MPUMEHSTH
CHCTEMHBIH MTOX0]
JUISL pELICHUS
MOCTaBJIEHHBIX
3amaq

VK-1.1 JIeMOHCTpUpPYET 3HAaHUE PUHIUIIOB
cbopa, oTObopa 1 06001IeHNsT UH(DOPMALIIH,
METOJUKH CUCTEMHOIO MOAXO0Aa IS
peleHus mpoeCCUOHATBHBIX 3a7a4

3Hare: mpuHOUNBI cOopa, orbopa u
0000111eHNsT HHDOPMAITIH, MATEMAaTHICCKHE
METOJBI  peIleHHs]  MPO¢heCCHOHATBHBIX
3agaq

YMeTh: 0TOHpaTh u 000011aTh
HH(POPMALIHIO C IOMOIIBI0 MAaTEMaTHYSCKUX
METOZIOB  CHUCTEMHOT0  TOAXOJa  IpHU
petiieHu# npodecCHOHANBHBIX 33/1a4
Bnamers: wmeromamm cOopa, otbOopa

00001IIeHNsT MaTeMaTHIeCKOH MH(OpMaIum,
MATEMAaTUYECKHUMH  METOJaMH  PEIICHHS
poheCCHOHAIBHBIX 3a1a4

VK-1.2 AHanu3upyeT U CUCTEMaTU3UPYET
pPa3sHOPOAHBIE JAHHBIE, OLIEHUBAET

3¢ GEKTUBHOCTD MPOIICIYP aHAIHM3a MPOOIeM
Y NIPUHATHUS pEeLIeHU B Tpo(dhecCHOHATbHOM
JIEATEIIBHOCTH

3HaTh: MaTeMaTHICCKIE IPUHIIHUITEI aHATH3a
U CUCTEMATU3allMU Pa3sHOPOIAHBIX JaHHBIX,
OIIeHKY 3(PPEKTUBHOCTU TPOLCAYpP aHAIN3a
npobiieM ¥ MareMaTHYeCKHE  METOJIbI
MPUHATHS peIIeHH B MpodecCHOHATBHON
JIeSITEIbHOCTH

YMeTh: aHaIU3UpOBaTh U
CHUCTEMAaTH3HPOBATh Pa3HOPOIHEIC JaHHBIC,
OIICHUBATh 3(PPEKTUBHOCTP MPOIEITYP
aHanm3a mpooIIeM 1 MaTEeMaTHIECKUX
METOJIOB IPUHATHS PEUICHAN B
po¢eCCHOHANBHOM NesITeTbHOCTH

BrnanmeTs: MeTogaMu MaTeMaTHIECKOTO
aHaJIM3a ¥ CUCTEMaTH3aluH Pa3HOPOIHBIX
JIAaHHBIX, OLIEHKH 3((EKTUBHOCTH TPOLEYP
aHaM3a NpoodJieM U MaTeMaTH4ecKHe
METO/IbI IPUHATHUS PELICHUI B
podecCHOHATLHOM AesITEIbHOCTH

VK-1.3 IIpumMeHseT HaBbIKA HAyYHOTO ITOMCKA
Y TIPaKTHYECKON pabOTHI C
MH()OPMAaMOHHBIMHA HCTOYHUKAMH;
METOAAMU NPUHSITUS PELICHUI

3HaTh: IPUHIUIIBI HAY4YHOI'0 IIOMCKa M
MPaKTUIECKO paboTsl c
HUH(POPMALIMOHHBIMH HCTOYHHKAMH;
MaTeMaTHYECKUE METOJBI OPHHSTHS
penieHui

VMeTh: BBINOJHATE HAyYHBI MOHCK H
MPaKTHYECKYTO pabory c
I/IHq)OpMaI_H/IOHHBIMI/I HNCTOYHUKAMU,
IIPUMEHATH MaATEMATUYCCKHUEC METOAbI

HNPUHSTHS PEILICHUN

BrnaneTs: HaBRIKAMH HAYYHOTO TTOVCKA U
MIPaKTUYECKOil paboTHI ¢
MHPOPMAINOHHBIMU HCTOYHIKAMU;
MaTeMaTHYECKUMH METOAAMHU IPUHSITUS
pelieHui




4 COAJEP KAHUE JUCHUIIJINHBI

4.1 TemaTH4ecKUH IJIAH TUCIUTLINHDI

OOm1as TpyI0eMKOCTh TUCIUTUIMHBI COCTABIISICT 3 3aUeTHBIX eAnHUIIbI, 108 yacos.

Pa3I[CJ'IBI JUCHUITIIMHBI «MaremaTnka» u BHUbBI yqe6H0171 Harpys3ku 1o 3TUM pasjciamM

MIpUBEJICHBI B Ta0OIuUIIE 3.

Tabnuma 3 — Pactipenencure GoHaa BpeMEHU 110 TEMaM JTUCITUTUIMHBI

Ne TeMBI

HanMeHoBaHHEe TeMbl AU CIUILIMHBI

Bcero
4yacoB

Buasbl yueOHoOi#i HArpy3KH U UX
TPY/10€MKOCTb, Yachl

KonTakTHas padora

Jlexuun

IIpakTnueckune
3aHATHA™

JlaGopaTopHbIie
paéoTer*

CPC

[EEN

Tema 1. MaTtpunpl. Oniepaniuu HaJ MaTPUIIAMHE

N

Tema 2. Onpenenurenu. OOpaTHas MaTpUIa

Tema 3. CucTeMbl TMHEHHBIX AJITe0OpandecKuX
paBHEHUI

Tema 4. Bextopsl. Onepanmu Haji BEKTOpaMHu

Tema 5. [IpsiMas 1 TNIOCKOCTh

Tema 6. Cucrembl koopauHat. AduHHbIE 1
roMmeoMopdHBIE 0TOOpaKEHUS

Tema 7. KpuBble BTOpOTro NOpsiAKa U UX 3a1aHHE

e}

Tema 8. YpaBHEHHUsI KPUBBIX U TOBEPXHOCTEH

Tema 9. DnemenTtapubie GpyHkmy. Kommnosumwst
byHKIHA

W (WOl W Ojw| 01 W|lw

N (NN NN N (N

N N S I

10

Tema 10. IIpenen pyHkumu. beckoreyHo OobIINe U
OeckoHeuHO Malible PYHKIMH

(BN

1

[E=Y

Tema 11. PackpbITHe peaesbHBIX HEOMpeaeIeHHOCTe

1

N

Tema 12. UncaoBsie TOCIEA0BATEIILHOCTH

13

Tema 13. IlpousBoanas u auddepenuman GyHkaun

14

Tema 14. CocraBneHne ypaBHEHHH KacaTeNnbHBIX U
HOopMaie. I'pagueHT QpyHKIMN

W (gw|IN| o1

N INININ DN

|

15

Tema 15. MccnenoBanue xapakTepHBIX CBOICTB
rpaduka pyHKIMHA METOJaMH MaTeMaTHYECKOTO
aHayM3a

16

Tema 16. IlepBooOpasnas. HeonpeneneHHbIiM
MHTErpal, ero cBoicTBa. MeTo bl HHTETpUPOBaHUS

17

Tema 17. HeonpeneneHHbli HHTErpai OT
anTreOpandecKoi Ipodu

18

Tema 18. OnpeeneHHbBIN HHTErpaT

19

Tema 19. HecoOcTBeHHBIE HHTETPAIIBI

R -

20

Tema 20. IlpunoxeHus onpeneneHHbIX HHTETPAJIOB

wWlwol| w

NININ DN

IK3aMeH

HUTOTI'O:

108

18

36

18




4.1.1 JIeknMOHHBIE 3aHATHS

Ne i/

HaumenoBanue
TeMbI TUCIUIIINHBI

KpaTKOQ coaecpikaHue

Tema 1. MaTpunsl. Oneparnuu
HaJ MaTpULIaMU

[TousTre MaTpumpl. Kinaccudukanms BUI0B MaTpuIl. JInHeHHbIC
orniepanuu Haj MaTpuuamu. [IporsBeaeHue MaTpuil. JneMeHTapHbBIE
MpeoOpa3oBaHus CTPOK MaTpPUIl. DKBUBAJICHTHBIC MaTpHIIbl. PaHr
MaTpPHIIBI

2 MaTtpuunsie ypaBHeHHs. OO BUJ CHCTEMBI alreOpandecKnx
N IMTMHEWHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE, OIIPEICIICHHBIE
Tema 3. CrcTeMbl THHEHHBIX
. |1 HeompenaeJIeHHbIe, OTHOPOIHBIE U HEOAHOPOAHBIE CHCTEMBI
anreOpanvyecKkux ypaBHEHUH N . .
ypaBHEHUI. MaTpuuHbIil METOZ PELIeHNUs ONIPEAETICHHON CUCTEMBbI
ITMHEMHBIX YpaBHEHUM.
3 Tema 5. [Ipsimast 1 ttockocTh [O01Iee, KAHOHUYECKOE, HOPMAIILHOE, MTapaMeTPUUECKIE yPaBHEHUS
[psIMOM Ha MJIOCKOCTH; YpaBHEHHUE MPSAMOM, Mpoxo et uepes 2
[TOYKH, — IPSIMOM € YIIIOBBIM KO3()(hUIIEHTOM, — IPSIMOI1 B OTpE3KaXx,
— IIPSAAMOM, TIPOXOASIIEH Yyepe3 TOUKY NepHeHANKYISPHO JaHHOMY
BEKTOpY. 3a/laHue NPAMON U TNIOCKOCTH B TPEXMEPHOM NMPOCTPAHCTBE.
YpaBHEHUE OTpe3Ka NPSIMOH.

4 Tema 7. Kpusbie BToporo Bune! kpuBbIX 2-TO TIOpsiKa, ux odiiee ypaBHeHHe. KpuBbie BTOporo)

MopsiJKa M UX 3a/laHue MopsAJKa Kak reoMeTprudeckoe Mecto Touek. Kanonnmueckue
ypaBHEHUS KPUBBIX BTOPOTO MOPSIIKA, OCHOBHBIE ITApAMETPhI ITUX
KPHUBBIX

5 Tema 10. IIpenen pynkumu. |Onpenenenne npenena ¢GyHkwn. HempeprlBHOCTH (DYHKIIMH B TOYKE U
beckoHewHO OOJIBIINE U Ha nHTepBaie. Kiaccupukanus Touek paspbiBa GyHKInU. beckonedHo
0OeckoHeuHO Masible PYHKIMK [ OECKOHEUHO MaJible )YHKITHH.

6 Tema 13. IIpousBogHas u [TponsBoanast pyHkuu. ['eoMmeTprdecKuii 1 MEXaHUIECKHIA CMBICT
Imudeperunan GyHKIUN mpon3BogHON. HeoOxonmumoe 1 10cTaTOYHOE YCIOBUE CYILIECTBOBaHMUS

Mpon3BOJHON PyHKIMK B Touke. OCHOBHBIE CBOWCTBA MPOU3BOIHBIX.
[TponsBoanble crioxkHBIX GyHKIMA. Jnddepennman pyaknmm.

7 Tema 15. VccnenoBanue HaxoxaeHre MHTepBaJIoOB MOHOTOHHOCTH, TOYEK JIOKAJIbHBIX
XapaKTepHBIX CBOHCTB PKCTPEMYMOB, TOUEK Nepernda KpuBoi. BepTukanbHble, HAKIIOHHBIE U
rpaduka QyHKIHHA METOIaMH [FOPU30HTAIBHBIE ACUMITTOT KPUBOU
MaTeMaTHYEeCKOr0 aHaJIn3a

8 ITepBooOpasHas HKOUS 071 ki f(X).  Omnpenenenue
Tema 16. [lepooOpasHasi. P p by by 9 p M

o HAXOXKICHUE HEOTPEICIEHHOTO MHTerpaja Kak orepaiuu, o0paTHOH
HeonpeneneHHsIi MHTErpal, .
5 M dhepeHInpoBaHuIo. MNHuTterpanbHbie KpHUBBIE. CaoiicTBa
ero cBoiicTBa. MeToibl
HEONpeeIeHHOr0  MHTerpana. TaOnu4Hble wWHTEerpajibl. MeTof|
MHTETPUPOBAHUS
HETOCPEACTBEHHOIO HHTETPUPOBAHMSL.
9 MuTerpanbrHas cymma. OnpenesieHne onpeIesIieHHOTO HHTErpaia Kak
[penena nHTerpaabHOi cyMMbl. HeoOxoammoe ycioBue
Tema 18. OnpeneneHHbIit MHTErpupyeMocTu QyHKIHMU. JlocTaTouHoe ycinoBue
MHTErpa MHTETPUPYEMOCTH QYHKIMH. [ eOMETPHUUECKHI CMBICIT ONIPEAETICHHOTO
mHTerpana. CBoicTBa onpeneneHHoro narerpana. ®opmyna HeroToHa
UleriOanna. iHTErpasl ¢ mepeMeHHbIM NPEeAeIoM HHTETPUPOBaHHS.
4.1.2 TIpakTH4YeCKHe 3aHATHSI
HanmenoBanue
Ne ni/m Kpatkoe conep:xxanue
TeMbI JUCHHIIINHBI

1 Tema 2. OnpenenuTeny. Onpenenureny, ux CBOICTBA, AJITOPUTMBI BBIYUCIICHHUS

OOpaTHas MaTpuIa onpenenuteneii. CoOCTBEHHBIC YKCIa KBaApaTHONW MaTpHLibl. MUHODEI
MaTpullbl, Oa3uCHBbIE MHUHOPBI, IJIaBHBIE MMHOPBI KBaJpaTHOH
MaTpULIbI, MUHOPBI 3JIEMEHTOB KBaJpaTHOI MaTpHLIBbI.

IAnreOpandeckre JIOTOTHEHUs JJICMEHTOB KBaJIpaTHOM MaTpHIIBL
OOpatHast Marpuma. HeoOxomumMoe W JIOCTaTOYHOE — YCIIOBHUE
CYIIIECTBOBAaHMUS OOpAaTHOW MaTpwibl. MeETomsl pacdeTa OOpaTHOU
MaTpHIlBI ¥ TMPOBEpPKa IMPAaBWILHOCTA pe3yibTara pacuera. MeTonal

OIIPCACIICHUA paHra MaTPHUIIbI




2 Tema 3. Cucrtembl JHHEHHBIX|PeIIEHUE ONIPEICIEHHONW CUCTEMBI YpaBHEeHUH 110 hopmynam Kpamepa.
anreOpanveckux ypaBHeHuit [Meron ['aycca pemieHust cucrembl JUHEHHBIX ypaBHeHHH. Teopema
Kponekepa-Kanemu. ba3ucHoe pemeHue B ciayyae peELICHHA

HEOpeJeJICHHON CUCTEMBbI IMHEWHBIX anreOpanyeckux ypaBHEeHUH

3 Tema 4. Bextopsl. Onepanun3aganue KOOpPIAMHAT TOYKHM B NMPAMOYTOJNBHON JEKapTOBOW CHUCTEME

HaJ BEKTOpaMH KoopauHat. KoopamHaTsl paamyca-BeKTOpa, IMPOBEACHHOIO B TOUKY]
M(X; Y; Z), M €ero pasjioKeHHEe II0 OpTaM [IeKapTOBOM cHcTeMe
KoopauHat. Hampapmstomue KOCHHYCHl Kak MPOEKUUH €IUHUYHOTO)
pamuyca-BeKTOpa Ha KOOPIMHATHBIE OCH JEKapTOBOM CHCTEMBb]
KoopanHat. CBOOOAHBIE BEKTOPBHI. YCJIOBUS DPABEHCTBA BEKTOPOB.
KonnuueapHele W KoMIUIaHapHBIEe  BeKTOphel.  KoopamHaTHOeE
npencraBienue BekTopoB. JimHa BekTopa. HyneBoil  BekTop.
Enunnunsiii Bektop. HopMupoBanuslil BekTop. JIMHEHHbIE onepanuu
Haj BekTopamMu. CKalspHOe, BEKTOPHOE M CMEIIaHHOE MPOU3BEIEHUE
BekTOpoB. CBOMCTBA MpOU3BEICHUIM BeKTOpoB. HeoOxommmoe WU
MOCTaTOYHOE YCJIOBHE OPTOrOHAJILHOCTH BEKTOPOB. Anrebpanyeckas y
reoMeTpryecKas NPOCKIIMU BEKTOPa Ha APYTOi BEKTOP.

4 Tema 5. [Ipsimast 1 INIOCKOCTH [PellleHHe TeOMETpPUYECKMX 3a7ad IUIAHUMETPUU U CTEPEOMETPHUH

METOJIaMHU aHAJUTHYECKOW T€OMETPHUH.

5 Tema 6. Cuctemsl koopauHaT.|DopMyITbl TpeoOpa3oBaHUs JEKAPTOBBIX KOOPAUHAT (PUKCHPOBAHHOU
IAduHHBIE 1 TOMEOMOP(HBIETOYKN HA IUIOCKOCTH MPU MOBOPOTE KOOPAMHATHBIX OCEH HCXOAHOM
0TOOpaKeHus CHUCTEMBl Ha YrOJ ( C COXpaHCHHEM Hauaja KOOpIAMHAT. 3ajaHue

[KOOpAMHAT TOYKH B IMOJISIPHOW CHCTEME KOOpAWHAT Ha IUIOCKOCTH, B
MATHHIPUYECKOW W Cepudeckord cucreMax KoopauHar. CUCTeMBb]
ITMHEHHO 3aBHCHUMBIX M JIMHEHHO HE3aBHCHUMBIX BEKTOpOB. lIpu3HaK|
ITMHEHHONM HE3aBUCHMMOCTM BEKTOpOB. basuc u  pa3MepHOCTH
BEKTOPHOTO MPOCTPAHCTBA.

Paznoxenue Bekropa mo 6aszucy. AdduHHAag KOCOyrojibHas cUCTEMa|
KOOpAWHAT, KOOPAMHATBHI TOYKM B 3TOW KOOPAMHATHON CcHCTEME.
IAdb¢uHHBIE  TIpeoOpa3oBaHUS  TUIOCKOCTH M WX  CBOMCTBa.
ComeoMopdHBIE ToMoOMOrHYeCKHe MpeoOpa3oBaHHs T'e€OMETPHUYCCKHX|
buryp u Ten

6 Tema 7. KpuBbie BTOpOroAnpoOarus anropuTMa MpPHUBEJEHUS KPUBBIX BTOPOTO TMOpPSIKAa K
MOpsIKA M UX 3a/I1aHue [JIABHBIM OCSIM TTPH 331aHHOM O0IIEM YpaBHEHUH KPUBOU.

7 Tema 8. YpaBHeHus kpusbix ulllapameTpudeckne ypaBHEHUS M YPAaBHEHHA B MOJIIPHBIX KOOPAWHATaX
MOBEPXHOCTEH KPUBBIX Ha IIOCKOCTH M TIOCTPOCHHE TpaduKOB ITUX KPHBBIX.

I[MoBepxHOCTM 2-TO TOpsAAKa, WX KAaHOHWYECKHE YPaBHEHHS.
[nnuaapuueckne ¥ KOHWYECKHe MoBepxHOcTH. [loBepxHOCTH
BpaleHus

8 Tema 9. DnemeHTapHbBIE Knaccudukarnms snemenTapHbix GyHknui. ['paduku npocreiimmx
bynkiun. Kommosunms biiemeHTapHbIX QyHKIWA. CraoxHas pyHKINS KaK KOMIO3HUIIHAS
byHKUIMI bIIeMEHTapHBIX (PYHKIMH.

9 Tema 10. Ilpenen ¢pynkuuu. [MeToasl BBIYMCICHUS MTpeaeoB (yHKINH, IEPBIA 3aMedaTeIbHbIH
beckonewHo Oounbime u [penes, BTOpoi 3aMeuaTenbHbId npesen. OnpeneneHue drcia
OeckoHeuHO Manbie PYHKIMK [pa3phIBOB aHATUTHYECKH 33IaHHON (DYHKITUH U ONIPE/IeIICHUE UX POJIA.

beckoneyHo Oosbine U OECKOHEYHO MaJible ()YHKIIMH, UX CBOHCTBA

10 ([Tema 11. PackpbiTHe [TpreMbl pacKpbITHA HeomnpeaeaeHnoctei 0/0, 0o/oo, oo — oo, 0-00, 1%, Q°,
MpPENCITbHBIX o0
HeolpeeIeHHOCTEN

11 [Tema 12. Yucnossie OrnpeneneHre YUCIOBBIX Mocaea0oBaTeIbHOCTEN. CXoasaumecs u
[OCIIEA0BATENEHOCTH [pacxonduIrecs Mocaea0BaTeNbHOCTH. [Ipeaens! 4icnoBbIX

[TOCIJIEOBATENBHOCTEH U X CBOWCTBA

12 (Tema 13. IIpousBoaHas u [Tpow3BoaHBIe BEICIIETO MTOpsiaAKa. [IpaBmmo Jlonurans. YacTHbie
Imudpeperunan GyHKIUI MpPON3BOJHBIE QYHKIIMU ABYX MepeMeHHbIX. [Ipon3Boanas GpyHKIMM

0JTHOH MepeMeHHOM, 3aJaHHON B MapaMeTpUIECKON U HesIBHOH opMe.

13 [Tema 14. CocraBicHue YpaBHEHHME KacaTelbHOW M HOpMalu K KpuBoil B Touke M(Xo, Yo),




ypaBHEHUI KacaTeIbHBIX U
HopMmasei. [ paguent
(byHKIIH

3agaHHoil ypaBHeHueM Y = Y(X) u F(X, y) = 0. HopmanbHbIii BEKTOp K
[MOBEPXHOCTU. YPaBHEHHE KacaTelbHOW IIJIOCKOCTH M HOpMald B
touke P(Xo, Yo, Zo). I'pamuient dyukimu z = z(X, y). UaTepnperarus
HaNpaBJICHUs IPAMCHTA M AaHTUIPAIUCHTA.

14 [Tema 16. I[lepBooOpa3zHasi. MeToa npeoOpazoBaHus IEpeMEHHON HHTETPUPOBAHHUS, METO]]
HeompeneneHHBIN HHTETpal, [MHTETPHUPOBAHMUS TIOJCTAHOBKOM, METOl HHTETPUPOBAHUS 110 YACTSIM.
ero cBocTBa. MeTobl
MHTETPUPOBAHHUS

15 ([Tema 17. Heonpenenenusiii  [MeTo 1 HEONIPEASICHHBIX KO3()(DHUIIMEHTOB /I TOKACCTBEHHBIX
MHTETPaJl OT anredpandeckoil [MHOTOWICHOB. [IpencTaBiieHne HempaBMIBbHON anredpandeckon Apoou
Inpobu B BU/IC CYMMBI €€ eSOl YacTH U MPaBUIbHOM qpoOu. Paznoxenue

MpaBMIIBHOM anredpandeckoil Apodu Ha mpocteimue. Haxoxaenue
HEONpeAEIeHHOT0 HHTErpaia OT ajdredpanveckoi I1poou.

16 (Tema 18. OnpeneneHHbII [TpakTHueckre METOABI HAXOXKACHUS ONPEACICHHOIO UHTErpaa.

MHTeTpa DopMyIIBl pacdyeTa onpeieIeHHbIX HHTETPAIOB OT HaTypaJIbHbIX
cTerneHeit Sin X u CoS X B mpeaenax ot 0 1o 7/2. Haxoxaenue
rToniazeil KpUBOJWHEWHBIX TPaNelUi.

17 ([Tema 19. HecoOcTBEeHHBIC Onpe/ereHne HeCOOCTBEHHBIX HHTETPAJIOB 1-T0 U 2-T0 poja.

MHTET PAITBI IAGCOTIOTHASI CXOJUMOCTh HecoOCTBeHHOT0 nHTerpaa. KocBeHHbie
MPU3HAKK CXOJUMOCTH HECOOCTBEHHBIX HHTETpaoB. VccnenoBanne
CXOJIMMOCTH U HaXOXKJICHHE HeCOOCTBEHHBIX HHTETPAJIOB
18 [Tema 20. [Tpunoxenus Haxosxxaenue miomaan Gurypsl Ha KOOPIUHATHOW TIIOCKOCTH,
OTIpeIeTICHHBIX UHTETPAIOB  [OTPAaHUYECHHOW 33JaHHBIMU MPSMBIMU U KPUBBIMU JIMHUSAMHE; 00beMa
resa, 00pa3o0BaHHOTO B Pe3yJibTaTe BPalIeHUs] BOKPYT OCH X WIJIH OCH Y
(bUTYpBI, OTPAaHMYCHHOW 33/IaHHBIMU JIMHUASIMH;, KOOPJUHAT IIEHTPa
Macc Tena.
4.1.3 JlaGopaTopHble 3aHATHS He MPeIYyCMOTPEHbI Y4eOHbIM IVIAHOM
4.1.4 CamocTtosiTeJibHasi padoTa CTy/leHTa
Ne ni/nt HaumenoBanue Bux CPC
TeMbI AU CUUIJIMHbI
1 Tema 1. MaTpuusl. Onepauuu
[MpopaboTka 1 U3y4eHne y4eOHOTO MaTepraia JEKIIMOHHOTO 3aHSTHS
HaJ MaTPHUIIAMU
2 Tema 2. OnpenienuTeN . [TpopaboTka 1 n3ydeHne yd4eOHOTro MaTepuaia JeKIIUOHHBIX U
OO6patHast MaTpuIa MpaKTHYECKHUX 3aHATHHA. BeImoHeHne qoManrHero 3aganus Ne 1
3 Tema 3. Cucremsl muHeiHbIX |[[[popaOoTka 1 n3yueHne yu4eOHOro MaTepraa JIEKIIMOHHbBIX 1
anreOpanvecknx YpaBHEHHH |[MpaKTUYeCKHX 3aHsATHI. BeimonHeHne nomamHero 3aganus Ne 2
4 Tema 4. Bextopsr. Oneparuu [[IpopaboTka 1 u3ydeHne yaeOHOTO MaTepraia JICKITMOHHBIX U
HaJ BEKTOpaMH MpakTHYECKHUX 3aHATHHA. BemomHenne goMantaero 3aganus Ne 3
5 Tema 5. [Ipsimast u tutockocTh [[I[popaboTka u u3ydeHne yueOHOTo MaTepHraia JIEKIIMOHHBIX U
MpakTUYECKUX 3aHATUN. BeinonHnenue gomainnero 3aganus Ne 4.
6 Tema 6. CricTeMbl KOOpAMHAT.
A dHHHBIE 1 FOMEOMOPDHBIC [MpopaboTka 1 U3ydeHue yaeOHOTo MaTepHraia MPakTHIeCKOro
oToOpaxeHus patviTit
7 Tema 7. Kpussie BToporo [TpopaboTka 1 U3y4eHue y4eOHOTO MaTepuaia JSKIIUOHHBIX 1
[TOpsiIKa U UX 3aJaHUE [MpaKTUYECKUX 3aHATUNA. BeinosHeHne noMamHero 3aganus Ne 5.
[Tpox ok IeHHE TECTUPOBAHHUS 10 BOTIpocaM pyoeskHoro Tecta Ne 1
8 Tema 8. YpaBHeHus KpuBbIX U|[IpopadoTKa 1 U3ydeHNEe y9eOHOTO MaTepHaja IpaKTHIeCKOTO
MMOBEPXHOCTEN BaHATHS

9 [Tema 9. DiemeHTapHBIC

by, KoMmosHis [MpopaboTka u u3yeHue y4e0HOT0 MaTepuaia JICKIIMOHHBIX U
N MpaKTUYECKUX 3aHATUN. Beimonnenue gomaisero 3aganus Ne 6.
byHKIHIH

10 ([Tema 10. I[Ipenen GpyHkuu.

beckoHEeUHO OONBIINE U
OeCKOHEYHO MaJible (DYHKITUH

[TpopaboTka 1 m3ydeHne yueOHOTo MaTepraia JICKITHOHHBIX U
MPAKTUICSCKUX 3aHATHIA.




11

Tema 11. PackpeiTie
peaeIbHbIX
HeolpeeIeHHOC-Tel

[TpopaboTka 1 n3ydeHne ydeOHOTO MaTepraia JeKITUOHHBIX U
[MPaKTUYECKUX 3aHITHI. BhimmoHeHue qomantHero 3aganus Ne 7

12 [Tema 12. Yucnossie [MpopaboTka 1 U3ydeHue yaeOHOTo MaTepHraja MPakTHIECKOTO
Mocie0BaTeNIb-HOCTH BaHSATHS

13 ([Tema 13. IIpousBoaHas u [TpopaboTka 1 n3ydeHne yd4eOHOTO MaTepuaia JEKITUOHHBIX
imnddepennman GyHKITNN MPaKTHIECKUX 3aHITHH.

14 [Tema 14. CocraBienue
ypaBHeHUH KacaTenbHBIX U [[[popaboTka u u3ydeHue yueOHOTro MaTepruana JEKIMOHHBIX U
HopMmasei. [ paguent MPaKTHYECKUX 3aHATHHA. BEITIoTHeHNe qoManTHero 3amanus Ne 8
byHKIHH

15 [Tema 15. UccrnenoBanue
XapaKTepHBIX CBOKMCTB

[MpopabGoTka 1 n3y4eHHe y4eOHOTO MaTepHaia JCKIIMOHHOTO 3aHSTHS

rpaduka GpyHKIINHT MeTOTaMU
MaTeMaTHYECKOTr0 aHaIK3a

16 ([Tema 16. [lepBooOpa3Hasi.
Heonpenenennsrii uarerpai, [[I[popaboTka ¥ u3ydeHHe y4eOHOr0 MaTepHralia JICKIIMOHHBIX U
ero cBorcTBa. MeTobl MPAKTUYECKUX 3aHATHN.
MHTETPUPOBAHUS

17 [Tema 17. Heompenenennsiii  |[[IpopaboTka u u3ydeHne yueOHOTO MaTepuana JIeKIHOHHbBIX 1
MHTETpaJl OT aNreOpandecKoi |[MPaKTUIEeCKUX 3aHATHIA. BeimonaeHne nomamrHero 3amanus Ne 9.
Impobu [Ipox ok IeHHe TECTUPOBAHUS IO BOIpocaM pyOeskHOro Tecta No 2

18 (Tema 18. OnpeneneHHbII [TpopaboTka 1 n3ydeHue ydeOHOTO MaTepraia JeKIUOHHBIX
MHTErpal [MPAKTHYECKHUX 3aHATHH.

19 [Tema 19. HecoGcTBeHHBIE [MpopaboTka 1 U3y4eHne yaeOHOTO MaTepHraia MPakTHIECKOTO
MHTErpaJIbl BaHATHS

20 (Tema 20. [TpunoxeHus [TpopaboTka 1 U3y4eHne y4eOHOTO MaTepraa MPaKTHIeCKOTO

OTTPCACIICHHBIX NHTCTPAJIOB

BaHATHUA




4.1.5 NnTepakTUBHbBIE (GOPMBI 3aHATHI He PeyCMOTPEHb] Y4eOHbIM IIJIAHOM

4.2 YueOHo-MeToAMYeCcKOoe H HH(POPMALIMOHHOE o0ecedyeHne TUCIHIINHBI

4.2.1  Jlureparypa
1. Breicmias matematuka. Tom 1. Jluneiinas anre6pa. BekTopHas anreOpa. AHaauTHYeCKas
reometpus : yueOHuk / A. I1. 'ocnomapukos, E. A. Kaprniosa, O. E. Kapnyxuna, C. E. Mancyposa ;
nox penakmmeir A. Il. T'ocmomapukoB. — Cankt-IlerepOypr : HarumoHanbHBIH MHUHEpaTbHO-
ceipbeBoii yHUBepcuteT «lopHbrii», 2015. — 105 ¢. — ISBN 978-5-94211-710-8. — TekcrT :
anexktpoHHed // IludpoBoii obOpazoatenbHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71687.html (mara obpamenus:: 08.06.2023). — Pexum jgocrtyma: s
aBTOpH3Hp. nmonb3oBateneii. - DOI: https://doi.org/10.23682/71687
2. Bricmias marematuka. Tom 2. Hauano martemaTtudeckoro anammza. [uddepenumanshoe
ucurciaeHne QyHKIUNA OAHON mepeMeHHON U ero npuioxenus : yueoHuk / A. I1. 'ocnogapukos, U.
A. Boabiackag, O. E. Kapnyxuna [u np.] ; nmon pemakumeid A. II. I'ocnmomapukoB. — CaHKT-
[TeTepOypr : HanmoHanbHbIi MUHEpaIbHO-ChIpbeBOl yHHBepcuTeT «lopHbliiy, 2015. — 104 ¢. —
ISBN 978-5-94211-711-5. — Tekcr : anekrponHbiit // LudpoBoit obpazoBarensHbIil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/71688.html (mata o6pamenus: 08.06.2023).
— Pexxum gocrymna: st aBTopusup. none3osareneit. - DOI: https://doi.org/10.23682/71688
3. Briciiass marematuka. Tom 3. DnemeHTsl BbIciie anreOpnl. MHTErpampHOE HCUYUCICHUE
¢GyHKIMI oAHON mepeMeHHON u ero npuioxenus : yueonuk / A. I1. 'ocnogapukos, B. B. NBakun,
M. A. Kepeituyk [u nap.] ; mon pemakmued A. II. T'ocmomapukoB. — Cankr-IletepOypr :
HanmonaneHelii MUHEpanbHO-ChIpheBOi yHUBepcHuTeT «l[ opHbIii», 2015. — 102 ¢. — ISBN 978-5-
94211-712-2. — Texkcr : snektponHsid // IludpoBoit obpazoBarensHBI pecypc IPR SMART
[caiiT]. — URL: https://www.iprbookshop.ru/71689.html (mara obpamenus: 08.06.2023). — Pexum
JOCTYyTIA: JIUIsl aBTOpU3Up. nojb3oBareneit. - DOI: https://doi.org/10.23682/71689
4. Beicias maremaruka. Tom 4. Jluddepenuunansueie ypaBHeHus. Psnapl. Pagst @ypbe u
npeoOpazoBanue dypoe. JuddepenimanbHoe U UHTETpaIbHOE HCUYUCIIEHUE (PYHKIIMNA HECKOJIBKHX
nepemeHHbIX. Teopus nons : yue6ruk / A. I1. T'ociogapukos, M. A. 3anenwus, I'. A. Konron [u ap.] ;

non penakumeit A. II. T'ocnmogmapukoB. — Cankt-IletepOypr : HanunonanbHBIH MUHEpanbHO-
celpbeBOll yHUBepcuTeT «lopHbrity, 2015. — 213 ¢. — ISBN 978-5-94211-713-9. — Texkcrt :
anekTpoHHbd // IludpoBoit obOpazoBarensHBIi pecypc IPR  SMART : [caiit]. — URL:

https://www.iprbookshop.ru/71690.html (mata oOpamenus: 08.06.2023). — Pexum goctyma: ajis
aBTopu3up. nons3opareneii. - DOI: https://doi.org/10.23682/71690

5. Bricimiast matematuka. Tom 5. Teopust BeposiTHOCTE. OCHOBBI MATEMAaTHUYECKOW CTaTUCTUKH.
Teopust QyHKIHI KOMIUIEKCHOTO TMepeMeHHoro. OmepairmoHHoe ucuucienue : ydeOnuk / A. IL.
I'ocnonapukos, E. I'. bynnakosa, JI. U. I'onuap [u np.] ; nox penakuueit A. I1. 'ocnogapukos. —
Canxkr-IlerepOypr : HanmoHansHBIN MUHEpaTbHO-CHIPEBOM YHUBEpCcHTET «l opHBINY», 2015. — 207
c. — ISBN 978-5-94211-715-3. — Tekct : amektpoHHbIi // LludpoBoit 0oOpa3zoBaTebHBIH pecype
IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/71691.html (mata oOpamenwus:
08.06.2023). —  Pexum JOCTyTIA: TUTS ABTOPHU3HD. [10JIb30BaTENIEMN. - DOI:
https://doi.org/10.23682/71691

6. Bricmias maremarnka. Tom 6. Crennanbabie GyHKIMA. OCHOBHBIC 3a/1a4d MaTeMaTHYECKOM
¢busuku. OCHOBBI TUHEHHOTO MporpammupoBanus : yueoHuk / I' A. I1. ocmogapuxos, U. b. EpyHoBa,
I'. A. Konron [u np.] ; mox penakument A. I1. 'ocmogapuxoB. — CankTt-IlerepOypr : HanmonansHbIi
MHUHEPaITbHO-CHIPheBOI yHUBEpCcUTET «l opHbIity, 2015. — 122 ¢. — ISBN 978-5-94211-720-7. —
Texkcr : anextponnsii // I{udposoit ob6pazoBarensHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71692.html (mara oGpamenus: 08.06.2023). — Pexxum moctyma: st
aBTopu3up. nmonw3osareneii. - DOI: https://doi.org/10.23682/71692



4.2.2  Cospemennsie nmpodeccuonanpabie 6a3pl gaHHbIX (CIIB/l) n nndopmanmonHsie
crpaBounbie cucteMsl (MCC)
Tabnuma 4 — [lepeyeHsr coBpeMeHHBIX MTpodeccuoHabHbIX 06a3 nanHbIX (CI1B/]) n
uHpopmannonnsie cupaBounsie cucremsl (MCC)

No

HaunmenoBanue CIIB]]

1

OnexTpoHHas 6ubaroreka COUMHCKOTO TOCYIapCTBEHHOT'O YHUBEPCUTETA: 0a3a JaHHBIX. —
Coun, 2017 — . — URL: http://lib.sutr.ru/ (nara obpamienus: 08.06.2023). — TekcT :
JJIEKTPOHHBIN.

Haumenosanue UCC

KoncynbranTlLroc: CIIPaBOYHO-TIPAaBOBAsI cucrema: cairt / Kommnanus
«KoncynprantlImtoc». — MockBa, 1997 — . — Pexxum nocryna: snokanpHas cets CI'Y. —
TekcT : ANEeKTPOHHBIN.

4.2.3  HopmatuBHBIC TOKYMEHTHI (IPH HATHMYHH)
4.2.4  VHTepHeT-pecypchl U ApYyrUe 31EKTPOHHbIE HHPOPMALMOHHbBIE HCTOYHUKU
Tabmuna 5 — MaTepHEeT-pecypChl M AIEKTPOHHBIC HHPOPMALMOHHBIE HCTOYHUKU

No

HaumeHnoBaHue HHTCPHCT-PCCYPCOB U OJICKTPOHHLBIX I/IH(1)OpMaI_II/IOHHBIX HNCTOYHHKOB

1

Hudposoii obpazoBatenbhblii pecypc [PRsmart : snexTpoHHO-OMOMMOTEYHAs] cucTeMa :
caiit / OOO Kowmmanus «Ait Ilu Dp Memma». — Capartos, 2010 — . — URL:
http://www.iprbookshop.ru/ (mara o6pamenus: 08.06.2023). — Pexum mgocryma: st
aBTOPH3. OJIb30BaTeNIed. — TEKCT : JIIEKTPOHHBIN.

eLIBRARY.RU : nayunas snekrponHas 6ubnuoreka : cait. — Mocksa, 2000 — . — URL:
https://elibrary.ru/ (mata oOpamenus: 08.06.2023). — Pexum gocTyma: jisi aBTOPHS3.
1ojp30BarTenen. — TEeKCT : JIEKTPOHHBIM.

KubepJlennnka : HayuHas 351eKTpOHHass OMOIMOTEKa OTKPBITOrO JOoCTymna : cailT. — MOoCKBa,
2014 — — URL: { HYPERLINK "https://cyberleninka.ru//" } (nata obparenus: 08.06.2023). —
TeKcT : QIEKTPOHHBIN.

4.3 TeKyIlIaﬂ ! IMIPOMEKYTOIHAA aTTECTAUH MO TUCIHTUIIJIMHE

Jlig oueHku cOpMUPOBAHHOCTH KOMIIETEHIUMH pa3pabaThIBAIOTCS OLIEHOYHBIE CPEJCTBA IO
JUCLIUILINHE.

dopma u© coaep)KaHuUE TEKyUlel U NPOMEXYTOYHOM aTTecTallid IO JAUCLHUILIMHE
packpeIBaeTcs B (pOH/I€ OLIEHOYHBIX CPEJCTB, KOTOPBIH SIBJISETCS OTAEIbHBIM JOKYMEHTOM.

OneHoyHbIe CPEeCTBA MO JUCIUILINHE COJAEPKaT:

MaTrepuasl Uil TEKYIIET0 KOHTPOJIS OLICHKH 3HAHHUM 110 JUCLUILINHE;
MaTepuaisl JUIsl IPOMEXYTOYHOTO KOHTPOJIS OLIEHKH 3HAHUH MO JTUCLIHILINHE;
KpUTEpUU OLICHUBAHNS,

LIKAJIbI OLIEHUBAHUS.

[IpumepHBIe BOIIPOCHI JUIsl HOATOTOBKHU K MTPOMEKYTOUHOM aTTECTAIUU:
(TIIepeYHCITUTL BOIPOCHI K 3a4€Ty/3a4eTy C OLICHKON/3K3aMeHy)

DK3aMEHaIlMOHHBIE BOMPOCHI

1. MaTpunpl: OCHOBHBIE MOHATHSA, oOmNepanuu Hajg MaTpunamu. CBOHCTBa MaTpull. OJeMEHTapHbIE
npeoOpa3oBaHus CTPOK MaTPHUILbl. DKBUBATICHTHBIE MAaTPHIIBI.

2. Omnpenenurenu. CBONCTBA OMPEACIUTENICH, aIrOPUTMBI BEIUKCIICHUS onpezenuTeneii. CoOCTBEHHBIC YHCIa
KBaJI[paTHON MaTpHIIbI.

3. Munopsr Matpuniel. ba3ucHele MHHOpEIL. [1aBHBIE MUHOPBI KBaJpaTHON MaTpuilbl. MHUHOpHI 3JIEMEHTOB
KBaJIpaTHON MaTpUIIBl. AlreOpanvecKkue JIOMOTHEHHUS 3JIEMEHTOB KBaIPATHOW MATPHIIBL.

4, Ob6parHas wmatpuia. HeoOXommmMoe W IOCTAaTOYHOE YCIOBHE CYIIECTBOBAHHSI OOpAaTHOW MAaTpPHIIBL.
[IpoBepka mpaBUIbHOCTH HalZIGHHOW 00paTHOM MaTpHLbl. MeTobl pacyeTa 0OpaTHOM MaTpULbl (MaTPUYHBIHA
Y C IOMOIIBIO anreOpanyeckux JOMOTHEHUH).

5. Panr marpurpl. MarpudHblii M1 MHHOPHBIM METONBI HAaXOXKICHWS paHra MATPHUIBl. BBIpOXICHHBIC H
HEBBIPOXKCHHBIC MATPHLIBL.



https://cyberleninka.ru/

6. Meroapl pemieHus JIMHEHHBIX anreOpandeckux ypaBHeHuil. Teopema Kponekepa-Kamemnm. Bbasuchoe

peleHue B ciay4ae OECKOHEUHOr0 YHCIIa PELICHUH CUCTEMBI JINHEMHBIX aIreOpandeckux ypaBHEHUH.

7. 3agaHue KOOpAWHAT TOYKH B MPSMOYTOJILHOH JIEKapTOBOM cucTeMe KoopAuHaT. KoopauHatel paguyca-

BEKTOpa, MPOBEIECHHOTO B TOUKY M(X; y; Z), U €ro pas3iiokeHHe M0 OpTaM JCKapTOBOW CHCTEMe KOOpAMHAT.

Hampasisromue KOCHHYCBI KaK MPOSKIMN €IMHUYHOTO paJlyca-BeKTOpa Ha KOOPAWHATHBIE OCH JEKapTOBOM

CUCTEMBI KOOPJIUHAT.

8. 3ajgaHue KOOpAMHAT TOYKM B MOJSIPHOW CHCTEME KOOPAMHAT Ha IUIOCKOCTH, B IMJIMHIPUYECKOH U

cepuieckoil cucreMax KOOpAUHAT.

9. CBoOomHble BEKTOPHL. YCIOBHS paBEHCTBA BEKTOPOB. KoiummHeapHble W KOMIUIAaHApHBIE BEKTOPHI.

KoopnunatHoe mpencraBnenue BekTopoB. JlnmHa BekTopa. HyneBoit BexkTop. EIWHMUYHBEI BeKTOp.

HopmuposanHslil BekTop. JIMHeHbIE Onlepaluy HaJl BEKTOPAMH.

10.CkansipHoe, BEKTOPHOE M CMEIIaHHOE IpOW3BeneHNe BEKTOpoB. CBOWCTBA MPOWM3BENCHWUN BEKTOPOB.

HeoOxomumoe W 1OCTaTOYHOE YCIOBHE OPTOTOHAIBHOCTH BEKTOPOB. AnreOpanveckas W reoMeTpudecKas

MIPOEKLIMU BEKTOpa Ha APYTOM BEKTOP.

11.Cuctempl THHEWHO 3aBUCUMBIX M JTMHEWHO HE3aBUCHUMBIX BEKTOpOB. [Ipu3HaK IHHEWHOW HE3aBUCHMOCTH

BEKTOPOB. basnuc u pa3MepHOCTh BEKTOPHOTO IPOCTPAHCTBA.

12.Paznoxenne BekTopa mno 6asucy. AdduHHas kocoyroipHas cucTeMa KOOpauHaT. KoopauHaThl TOUKH Ha

KOOPJIMHATHON TJIOCKOCTU M B TPEXMEPHOM MPOCTPAHCTBE B aPUHHON CHCTEME KOOPIUHAT.

13. AdduaHBIE TPe0Opa30BaHUsI TUIOCKOCTH U X CBOWCTBA.

14.®opmynbl mpeoOpa3oBaHus AEKAPTOBBIX KOOPIUHAT (PUKCHPOBAHHON TOUYKM Ha IJIOCKOCTH TPH MOBOPOTE

KOOPAMHATHBIX OCEI MCXOJHON CHUCTEMBI Ha YToJ [ | ¢ coxpaHeHHeM Hauajia KOOpAUHAT.

15.T'omeoMop(HBIE TOTIOIOTHIECKHE TPE0OPa30BaHMU T€OMETPHUECKUX (PUTYp U Tel.

16.3amanne npsMoOl Ha IUIOCKOCTH: OOIIee, KaHOHHYECKOE, HOPMAaIbHOE, MapaMeTpUYECKUe YpaBHEHUS

IIPSIMOM; ypaBHEHHUE IPSAMOM, NPOXOJALICH Yepe3 [BE 3aJaHHbIE TOYKHU; YPABHEHHE INPSMOH, MPOXOIALIEH

yepe3 3alaHHYyI0 TOYKY NEPINEHAMKYISIPHO JTaHHOMY BEKTOpY; YpPaBHEHHE NPAMOH B OTpE3Kax; ypaBHEHHE

MPSIMOH C YTIIOBBIM K03 pHmreHTOM.

17.3ananne TIIOCKOCTH W TPSMOW B TPEXMEPHOM IMPOCTpAaHCTBE. YpaBHeHHE oTpe3ka AB mpsamoil B

MIPOCTPAHCTRBE.

18.HaxoxneHue yria MEXOy NPsIMBIMH, MEXIY HPSAMOW M IUIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH. Y CIOBUS

MapauIeIbHOCTH U OPTOTOHAIBHOCTH JIBYX MPSMBIX, TIPSIMOM U TUIOCKOCTH, ABYX IIJIOCKOCTEH.

19.PaccTosiHre MEXIy TOYKaMH Ha MPSIMOM, MEXKAY TOYKOM M TPSMON, MEXKIy TOYKOW U IUIOCKOCTHIO.

VYpaBHEeHHS OMCCEKTpUC Ui JABYX HPSAMBIX Ha IUIOCKOCTH. JleneHue OTpe3ka TOYKOM Ha JBa OTpe3Ka B

3a/JaHHOM OTHOILIEHUH X JJIUH.

20.KpuBbie BTOpOro mopsjka, ux odiiee ypaBHeHue. Onpe/eieHue THIIA KPUBOH MO OO0IIEMY ypaBHEHHIO.

IIpuBeneHne KpUBBIX BTOPOTO MOPSIIKA K TNIABHBIM OCSIM.

21.KpuBble BTOPOro MopsiaKa Kak reoMeTpHYecKoe MecTo Touek. KaHoHn4eckue ypaBHEHHsI KPUBBIX BTOPOTO

MOPSIKA, OCHOBHBIE TTApaMeTPHI ITUX KPUBBIX.

22.TToBepXHOCTH BTOPOTO MOPSJIKA, NX KAHOHHYECKHE YPABHEHHS.

23.1lunuHapuvecKrue 1 KOHMYECKHE TIOBEPXHOCTH, TOBEPXHOCTH BPAILICHHUSI.

24.Onemenrtapubie GyHKIuH. ['paduku npocTedmumx 31eMeHTapHbIX QYHKIUA. KoMIo3umms GyHKIHIA.

25.T1penen @ynknuu. HenpepsiBHOCTS (DYHKIIMU B TOYKE W Ha MHTepBaie. Knaccudukamms Toyek pa3pbiBa

¢ysnkunu. beckoneuHo n 6eckOHEYHO Mable QyHKLINH.

26.MeTopl BEIYUCICHHUS MIPEAENoB PYHKIHH, B T.4. UCTIONB3Yys MPHEMBI pacKphITUsl HeonpeaenaenHoctei 0/0,
/U1, 0 —11,00000, 111,00, (0.

27.YucnoBble TMOCIea0OBaTeIbHOCTH. [lperen YHCIOBOM IMocienoBaTeibHOCTH. Teopema Beiepiirpacca

(moctaTOo4HOE YCIOBHE CYIIECTBOBAaHHUs Mpelesia YHUCIOBOW mocienoBarenbHocTH) CBoicTBA MpenenoB

YUCIIOBBIX MOCIEN0BATEILHOCTEN.

28.T1IpousBoaHas pyHKIH. OCHOBHBIE CBOWCTBA MPOU3BOAHBIX. [IpON3BOIHBIE CIOKHBIX (YHKITHH.

29.IlponsBoanbie Bhiciero mopsaka. IIpaBuno Jlomurans. YacTtHele mnpou3BomHble (QYHKIMHM IBYX

nepeMeHHbIX. Juddepenunan ¢ynxaun. [IpowsBogHas QyHKIMM OZHOM NEepeMEHHOH, 3aJlaHHOH B

rmapaMeTPHUYCCKON U HeSIBHOU opMe.

30.YpaBHeHue KacaTenbHOM M HOpMaiH K KpuBo# B Touke M(x0; y0), 3aganHoii ypaBHeHHeM y = y(x) u F(x,

y) = 0. HopmanbsHBIi BEKTOP K IMOBEPXHOCTH. Y paBHEHUE KAacaTeNbHOHN IIOCKOCTH U HOpManu B Touke P(x0,

y0, z0). I'paguent byHKINN Z = Z(X, V).

31.HaxoxaeHne TOYEK JIOKAJIBbHBIX KCTPEMYMOB, TOUCK Iepernda KpuBoil. BepTukanbHble, HaKJIOHHBIE U

TOPU30HTAIBHBIE ACUMIITOT KPHUBOU.

32.IleprooOpasnas. HeonpeneneHHblii HHTErpaj, €ro CBOWCTBA. MeToIbl HHTETPUPOBAHHMS.

33.UuTerpait ot anreOpandecKoi apooH.



34.0Omnpenenennsie naTerpainsl. ®opmyna Hetorona-Jletionuia. HecoOCTBEHHBIC HHTETPAIBI.
35. TIpunoxeHus ONpeeICHHbIX HHTETPAJIOB.

IIpuMepHble KpUTepHH OLEHMBAHMS Pe3yJbTATOB OCBOCHHsI NUCLMIUIMHBI NPH NPOBeleHUH
NPOMEKYTOYHOM aTTecTalum:

Hopwmbl oOlLeHKM 3HaHWI TNpennojararoT y4€T WHAMBUAYAJIBHBIX OCOOCHHOCTEH oOydaromuxcs,
IUQQPepeHINPOBaHHbId TOAX0A K OOy4YeHHI0, TPOBEpPKE 3HAHWH, YMEHHUH, YpOBHS (HOPMHUPOBAHUS
KOMIIETCHIIUH.

B yCTHBIX W THCHMEHHBIX OTBETaxX OOYYAIOMIMXCS NPH BBIOJHEHWH MPAKTUUYECKUX 3aJaHUA H
pacueToB yUYHMTBHIBAIOTCS: TIyOMHA 3HAHWH, BJIaJeHHE HEOOXOJMMBIMH YMEHHUSMH (B 0OBbEeME MPOTpaMMbl),
JIOTMYHOCTh M3JIOXKEHUSI MaTepuia, BKIOYas 00OOIIEHMS, BBIBOABI, COOIIOJCHNE HOPM JUTEPAaTYpPHOHN peun,
BJIaJICHUE HaBBIKAMH M NPHEMaMM BBIIOJHEHHS NPAKTUYECKUX 3aJaHUH, HOATBEP)KACHUE CHENAHHBIX NpU
peICHUN MPAKTHYICCKUX SaﬂaHI/Iﬁ BBIBOOB COOTBCTCTBYIOIIMMU HOPMAaTHBHBIMU JOKYMCHTaMU,
NPaBWIBHOCTh pacyera IOKa3aTeNeil, MOJHOTa M NPaBWIBHOCTb PACKPBHITBIX MNPOLEAYp M JACHCTBUH B
NPEJIOKECHHOM MIPAKTUUECKOM 3aJaHUH.

I[IpumepHasi mKajJa OUEHMBAHHSA OTBETOB 00y4alollerocsi NpH MPOBeIeHUH MPOMeKYTOYHOM
aTTeCTALMH MO AUCUMILJIMHE (IK3aMeH):

OneHKka «OTJIMYHO» BBICTaBISCTCA OOYYalOLIEMycs, €CIM OH IJMyOOKO W MPOYHO YCBOMII
IOPOrpaMMHBIA MaTepHal, MCUEPIBIBAIOLIE, MOCIEA0BATENbHO, YETKO M JIOTHYECKH CTPOHHO €ro H3Jjaraer,
YMEET TCCHO YBA3bBIBATH TCOPUIO C HpaKTHKOfI, CBO60}1HO CIIpaBJIACTCA C 3ala4yaMM, BOIIpOCaMU U APYTUMU
BUJaMU TNPUMEHEHHs 3HAHWH, HE 3aTPyNHSETCS C OTBETOM MpPU BHUIOM3MEHEHHMU 33JaHUM, NPaBUIBHO
00OCHOBBIBAaCT NPHUHATOE PELICHUE, BJIAaAEeT PA3HOCTOPOHHHMMU HAaBBIKAMM M TNPHEMaMH BbIIIOJIHEHUS
IMMPAKTHYCCKUX 3aJiayd, MPaBUJIbHO U TOYHO IHOATBCPXKAACT CACIIAHHBIC IMPU PCHICHHUU MPAKTUYCCKUX 3a;[aHm71
BbIBOAbLI COOTBCTCTBYIOIIMMU HOPMATUBHBIMH OOKYMCHTAMH, TOYHO W IIPAaBUJILHO IIPOU3BOJUT pacCycT
NOKa3aTeseH, IEMOHCTPUPYET HOJIHOTY M NPaBHIIBHOCTD PACKPBITHIX MPOLEAYDP U ASHCTBUI B IPEAIOKESHHOM
MIPAKTHYECKOM 3a/IaHUH.

OreHKa «XOpPOIIO» BBHICTABIAETCS 00yYaromeMycsl, €ClIi OH TBEPJO 3HAET MaTepuall, TPAaMOTHO U IO
CYLIECTBY H3JaraeT €ro, He JOIYyCKas CYILECTBEHHBIX HETOYHOCTEH B OTBETE€ Ha BOIPOC, NPABHIIBHO
NPUMEHSET TEOPETUUECKUE TIONOXKEHHs INPH PEIICHHMH MPaKTHYECKHX BOMNPOCOB M 3a1ad, BJaJeeT
HGO6XOI[I/IMBIMI/I HaBbIKaMU U HpI/IéMaMI/I HUX BBIIIOJTHCHHA.

O1neHKa «yA0BJIETBOPHTEJBHO» BBICTABISICTCS OOYdaIOIIEMYCs, €CJIM OH HMMEET 3HaHHA TOJIBKO
OCHOBHOTO MaTepHaja, HO HE YCBOMJ €ro Aerajieidl, JOIMYCKAaeT HETOYHOCTH, HEIOCTATOYHO IPAaBUIIbHBIC
(hopMyIHPOBKH, HapyIICHUS JIOTUYECKOW MOCIeN0BATENFHOCTH B M3JIOKCHHUU TMPOTPAMMHOTO MaTepuaa,
HCIBITEIBACT 3aTPYAHCHUA IPHU BBLIIIOJHCHUHN IPAKTUYCCKUX pa60T, 3aTpyAHACTCA NMOATBEPAUTE CACIaHHBLIC
OpU peIIeHNH NPAaKTHYECKUX 3aJaHUH BBIBOABI XOTS Obl OZHUM HOPMAaTHBHBIM JIOKYMEHTOM, JOIYCKaeT
OIINOKHU IIpU MMPOBCACHUHN PaCyYE€TOB HOKaSaTeHeﬁ, HETOYHO HCIIOJIB3YyET OCHOBHBIC NIPOUEAYPHI U ZICI\/’ICTBI/ISI B
MPEJJI0KEHHOM MPAKTUYECKOM 3aJJaHUM.

OrneHKa «HeyA0BJIEeTBOPUTEIbHO» BHICTaBIIsIETCS 00ydJaloeMycs, KOTOPBIH HE 3HAeT 3HAYUTEIbHOM
YacTH TPOTPaMMHOT0 MaTepuala, [OIYCKaeT CYIIECTBEHHBbIE OMIMOKH, HEYBEPEHHO, C OOJbIINMH
3aTpyIHEHHUSIMH BBITIONHSET MpakTHdeckue paboTsl. Kak mpaBuiio, olieHKa «HEYAOBIETBOPUTEIHHOY» CTABUTCS
oOyyaromumcs, KOTOpble HE MOTYT MpPOAOKUTH oOydeHHe ©0e3 [OMOJNHUTEIbHBIX 3aHSATHH 1O
COOTBETCTBYIOLIEH TUCIUITIIMHE.

5 YCJIOBUS OCBOEHMUSA U PEAJIN3ZALIUU JUCLHUIIJINHBI

51 MeTtoauyeckue peKoMeHIAINH 00YYAIOMIMMCS 110 U3YYEHUIO TUCIHIIHHbI

B Teuenume cemecTpa CTYAEHTBI OCYIIECTBISIOT Yy4eOHBIC IEWCTBHS Ha JICKIIMOHHBIX U
MPAKTUYCCKUX 3aHATHAX, YCBAUBAIOT W IMOBTOPAKOT OCHOBHBIC ITOHATUA. KOHTpOJIb 3(1)(1)CKTI/IBHOCTI/I
CaMOCTOSITENIbHOW PabOThI CTYIEHTOB OCYHICCTBIISIETCS MyTEM IPOBEPKH OCBOCHHS MMM YUEOHBIX
3aJJaHMii, TPETYCMOTPEHHBIX ISl CAMOCTOSTEIbHOW OTPaOOTKH.

[MpenonaBanre W M3ydeHUE YYEOHOW MMCIUIUIMHBI OCYIIECTBISCTCS B BHUJE JCKIIMOHHBIX U
NPAaKTUYECKUX 3aHATHH, IPYNIOBBIX M MHIUBUAYAIBHBIX (OPM pabOThI, CAMOCTOATEIBHON pabOTHI
CTY/ICHTOB.

MeToauyeckue peKOMeH/IAlMHU 10 MOJATOTOBKE CTY/IEHTOB K HPAKMUYECKUM 3AHITHSIIM.

Jnist Jrydinero ycBOGHHMS W 3aKpeIUICHHs Marepuaia Mo JaHHOW IUCHUIUIMHE CTyIeHTaM
HEOO0X0/IMMO HAay4UThCS paboTaTh C JUTEparypoil. M3ydyeHue AMCLUUIUIMHBI MPEAINojiaraeT B TOM
YHUCIIe OTCIASKUBAHNE MyOJIMKAITMH B IEPUOIMYECKUX U3IaHUIX U paboTy ¢ Internet.



[Tpu MOATrOTOBKE K mpakmuyeckum 3aHSITHSIM CTYACHTBI JTOJKHBI U3YyYUTh PEKOMEHJIOBAHHYIO
JUTEpaTypy, OTBETUTh HA BOMPOCHI U BBHIIOJIHUTH BCE 3aJaHUs ISl CAMOCTOATENbHOM paboThl. [lpu
MOJTOTOBKE I1€JIeCO00pPa3HO Ha OCHOBE HM3Y4YCHHsS PEKOMEHJIOBAaHHON IUTEpaTypbl BBIIHCATh B
KOHCIIEKT OCHOBHBIE KaTerOpUU U MOHSATHUSA MO0 Y4eOHON AMCLUUILIMHE, MOATOTOBUTH Pa3BEPHYTHIC
IUTAaHBI OTBETOB M KPATKOE COJEPKAHUE BBIITOJIHEHHBIX 3aJaHUM.

MeToanuyeckne peKOMEHJAAUMU CTYJeHTAM [0 OPraHu3alMHd CAMOCTOSITEJIbHOH PadoThI
110 U3YYEeHHI0 JIUTePaTyPHbIX HCTOYHUKOB.

[Ipu opraHuzanuu CcamMoOCTOSITENbHOM paboThl, cieayeT oOpaTUTh 0cO0O€ BHHMMAaHHUE Ha
PEryJIspHOCTh U3yUYEHUS JUTEepaTyphl. B mepuon uzydeHus auTepaTypHbIX UCTOYHUKOB HEOOXOIUMO
TaK K€ BECTH KOHCIEKT. B ciydae 3arpyaHeHuii HEOOXOAMMO OOpaTHThCA K MpEnojaBaTesio 3a
pPa3bACHEHUSIMU.

MeTtoauyeckue peKOMeHAAlMHU CTYJAeHTaM 110 MOAT0TOBKeE K IK3aMeHy.

IIpu noaroToBke K sk3zameny cinenyer pykoBojctBoBarbes PIIJ[. CtyaeHT AoikeH UMETh B
BUJY, YTO HEKOTOpbIE BONPOCHI, MMEIOUIUECS B IPOrPaMME, BBIHOCITCS HAa CAMOCTOSTEIbHOE
U3y4YEHUE.

Ha osx3amene cTyneHT NOJDKEH IOKa3aTb 3HAHUE COJEP)KaHUS NpeaMeTa, TEPMHUHOJIOIHH,
yMEHHE CBOOOJIHO OIepHpoBaTh €i0. [Ipu MoAroToBKE K OTBETY Ha 2K3aMeHe CTYIEHTY pa3pelieHo
[0JIb30BaThCsl paboyeil mporpamMmoil aucuUMIUIMHBL. EciM CTyAaeHT npu OTBeTe Ha BOIPOCHI
3aTPYAHSETCS C CaMOCTOSITEIbHBIM HM3JI0)KEHHEM MaTepualla, MPEenojaBaTellb UMEET IpaBo 3aJaTh
€My psJl BONPOCOB, MOOYXJAIOIIUX U HANPaBISIOUIMX CTYIEHTOB K IOJHOMY BBICKAa3bIBAHHUIO IIO
JAHHOM TeMe, B Cily4ae, €Clid OTBEThl Ha 3TH BOMNPOCHI MCUEPIBIBAIOT TEMY, OLICHKA 32 OTBET HE
CHU)KaeTcs. Bpicka3pIBaHUS CTYIEHTOB JIOJKHBI COOTBETCTBOBATH CYTH BONIPOCA, OBITH JIOTMUECKU
BBICTPOCHHBIMH, J0Ka3aTEJIbHO PACKpPhIBATh OTHOILICHHME OTBEYAIOLIEro K H3jaraeMoi mnpolieme,
BBISIBJISITH JIMYHYIO TOYKY 3pEHHUS Ha UCIOJIb30BAaHUE TE€X WM HMHBIX IOJIO)KEHUH TEOPETHYECKOIrO
Kypca B IpakTHUECKOi pabore.

[IpomexyTouHas aTTecTalds MOET OBbITh BBICTaBI€HA CTYAEHTY IO pe3yjibTaTaMm
¢denepanbHoro nHTEepHeT TecTUpoBaHus (OIIIO, uHTEpHET TPEHAKEPHI).

5.2 Opranun3anus caMoCTOSATEIbHON Pa00ThI CTYICHTA 10 IMCHHUIIJIMHE

CamocrosTenbHas paboTa CTy/eHTa SBISETCS KIIOUYEBON COCTaBIAIOLIEH yuyeOHOro mpolecca,
KoTopasi ompenaenser (OpMHPOBAHHE HABBHIKOB, YMEHHN M 3HAHHWM, MPUEMOB IO3HABATEILHOMN
NesITebHOCTH U 00ecrieunBaeT MHTEpeC K TBOPUECKOM padore.

Opranu3zaiiys caMoCTOSITENIbHON paboThl CTYIEHTOB OCYIIECTBIISIETCS 110 TPEM HalpaBICHUIM:

- OTpeieIeHre 1IeIH, TPOrpaMMBbl, IIaHa 33aHUs WM pabOThI;

- CO CTOPOHBI MPENOJIaBaTeNsl CTYIEHTY OKa3bIBAE€TCS MMOMOIIh B TEXHUKE U3YUEHUS MaTepHara,
noa0ope JIUTEpaTyphl;

- KOHTPOJIb YCBOGHMSI 3HAHWM, NPUOOPETEHHs HAaBBIKOB I10 JHUCLUUIUIMHE, OIEHKA
BBITTOJIHEHHON KOHTPOJIBHOM paboThI.

MepamMu 10 0OO€cTeueHUI0 BBIOJHEHHUS OOYyYaroIIMMHCS BCEX BHJOB CaMOCTOSTEIbHOU
paboThI ABISIOTCS:

- Hanuuwne nomemennii s CPC;

- obecrieueHre CpeCTBAMU BEIYMCIUTEIbHON TEXHUKH, IPOTPaMMHOE 00ECTIEUeHHE;

- HaJlM4Me pa3fJaToyHoro MaTepuaia, KOMIUIEKTOB WHAMBUAYAJIbHBIX 3a/JaHui, y4eOHO-
METOAMYECKHX MaTepuaioB, TeM pedepaToB CO CIUCKOM PEKOMEHIYEeMOH JHMTepaTyphl,
PEKOMEHIAIUi 110 PEIICHUIO THIIOBBIX 33714, 00pa3IioB oTuyeToB O BhinmoaHeHuu CPC u T.11.;

obecrnieyeHre y4eOHO-METOIMUECKON U CIPABOYHOM JUTEPaTypOl BCEX BHJIOB CaMOCTOSTEIbHOM
paboTHI.

JucuumimHa obecriedeHa y4eOHO-METOAMYECKON JUTEpaTypoll B 00beMe, TOCTaTOYHOM st
MIPOBEJICHUS BCEX MPEyCMOTPEHHBIX BUJIOB YUEOHBIX 3aHATUH.

Kaxxapiii oOyuaronuiics mo JUCHUILTUHE 00ecTeueH y4eOHO-METOANYECKOM JIUTepaTypoil.



53 Oco0eHHOCTH NpenoIaBaHMs U CHUILTUHbI

B mensx MakcHMMajabHOTO YCBOCHHS AWCIMILIMHBI UCIIOJIB3YIOTCS CIEAYIONUE TEXHOJIOTHH
00yJeHUs:

. Jlekuus - y4eOHOE 3aHSATHE, COCTABIISIONIEE OCHOBY TEOPETHUECKOTOo OOYydeHUsS H
JIAfOIIee CHUCTEMAaTU3UPOBAHHBIE OCHOBHI HAYYHBIX 3HAHWA 10 JHMCHUILIMHE, DPACKPBIBAIOIICEe
COCTOSSHUE W TEpPCHEKTUBBI Pa3BUTHS COOTBETCTBYIONICH OOTACTM HAyKM U TEXHUKH,
KOHIICHTPUPYIOIIEe BHUMaHWE OOydYalolmuxcs Ha HauOoliee CIOXKHBIX, Y3JOBBIX BOIPOCAX,

CTUMYJIMPYIOIICEC WX I[IO3HABATCIbHYIO [JACATCIBHOCTL U CHOCO6CTBy}OHIeC (bOpMI/IpOBaHI/I}O TBOPYECKOIO
MBIIIJICHUA.

° [IpakTuueckass paboTa - COBMECTHAasl JEATEIbHOCTh CTYJEHTOB B TPyNIE TMOJ
PYKOBOJICTBOM JIHJIepa, HalpaBJICHHAs Ha pelleHue oOMIeH 3a7aud MyTeM TBOPYECKOTO CIIOKCHHUS
pEe3yJIbTaTOB  MHAMBHIYabHOW pabOThl WICHOB KOMaHABl C JICJICHHEM IIOJIHOMOYUH U
OTBETCTBCHHOCTH.

. CamocrosTenbHas paboTa CTyIEHTa, MPEIyCMaTPUBACT BBIMOJIHEHUE paOOTHI -
3a/laHue, KOTopoe TpeOyeT OT CTYACHTa BOCIPOWM3BEACHHS W/WiIH OOpabOTKH TOTYYCHHOW paHee
uHpopmanuu B hopme, ONpeesisieMol TpernoiaBareieM, U TpeOyroIiel, Kak MpaBuiio, TBOPYECKOTO
10IX0/1a.

. [IpenogaBanue IUCUUIUIMHBI ONUPAETCS HAa COBPEMEHHBIM MOJIXOJ K OOYyYEHUIO U
OPUCHTUPYETCS Ha BHECEHUE B MPOILECC OOyYEHUS HOBU3HBI, OOYCIOBICHHONH OCOOCHHOCTSIMHU
JMHAMUKA PA3BUTHUS KU3HU U JCSITEIBHOCTH, CIEHU(PHUKONW pa3IMYHBIX TEXHOJOTHHA OOY4YeHUs U
NOTPEOHOCTSIMU JIMYHOCTH, OOIECTBA M TOCYAApCTBAa B BBHIPAOOTKE Yy 00y4aeMbIX COILMATIBHO
MOJIE3HBIX 3HAHUHN, YOSKIEHUH, UepT U Ka4eCTB XapaKTepa, OTHOLIEHUH 1 ONbITAa TOBEACHHUS.

[IpoBeneHne BceX BHUJAOB 3aHATUA TPH  TPENONaBaHUU  TUCIUILUIMHBI, TPOBEIEHUE
KOHCYHBT&HHﬁ, MPOMEIKYTOUHAd M TCKyllasA aTTeCTalud BO3MOXHA C MPHUMCHCHUSA SJICKTPOHHOI'O
00y4YeHHUs U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHIA.

54 MarepuajibHO-TEXHHYECKoe ofecnedeHne TuCIMILTHHbI

1. JlekIMOHHBIC 3aHATHS: KOMIUICKT 3JIEKTPOHHBIX MPE3CHTALNI/CIIaliIOB, ayUTOPHS, OCHAIIICHHAsS
MIPE3eHTAMOHHON TEXHUKOH (TMIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

2. IlpakTudeckue 3aHATHS: KOMITBIOTEPHBIN Kiacc, MpEe3eHTAMOHHAs TEeXHHWKa (MPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK), MakeThl mnporpammHoro obecrnedenust (I10) oOmero HasHaueHUs (TEKCTOBBIC
peaaKkTopsl, rpaduuecKue peaaKTophl).

3. Ilpouee: pabouee MecTO mpernoaaBaTelisi, OCHAIIEHHOE KOMIIBIOTEpOM C JIocTynoM B MHTepHer,
paboune MecTa 00yJaIOUINXCsI, OCHAIIIEHHBIE KOMITBIOTEPAMH C JIOCTYIIOM B MIHTepHeT, peiHa3HaYeHHbIE JIIsI
paboTHI B 3JICKTPOHHOW 00pa3oBaTesibHOM cpejie, BbinonHenus CPC, u T.m.

4. TlepedyeHpb NHULEH3MOHHOTO M CBOOOAHO PaclpoCTPaHAEMOro MPOrPpaMMHOIO OOECIIeYEeHHUs, B TOM
YKcIie OTEYECTBEHHOTO MTPOU3BOJICTBA:

Tabmuna 6 — Ilepeyens nporpaMMHOTO obecrieueHHs

Ne [epeuens 110

1 Microsoft Windows

2 Microsoft Office

[Ipu opranuzanum 3aHATHH, TEKYIIEH M MNPOMEXKYTOYHOM aTTeCTallMk C MPUMEHEHUEM
SJICKTPOHHOT'O 06y‘-IeHI/ISI U JUCTAHIIMOHHBIX 06paSOBaTeJII>HbIX TEXHOJIOTUH HCIOJIB3YIOTCSA
pa3IUyYHbIC JIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI M OHJIAKH CePBUCHI, BXosmiue B coctaB DMOC
Cry.




5.5 Metoauyeckoe obecrnieueHre 00pa3oBaTeJLHOIO NMpouecca Aj1s 00y4eHust
WHBAJIMI0B U JHUI ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 310POBbS

VYcinoBust opraHuzanuM M cojep)kaHue OOydyeHMsT M KOHTPOJs 3HAaHWM WHBAJIMIOB U
oOyuaromuxcst ¢ OB3 no quciuiuinHe onpeaesnsoTcss IporpaMMoi JUCIUILIMHBL, aJalTUPOBAaHHON
IpU HEOOXOIUMOCTH [yl 00yUeHHsI yKa3aHHbIX 00yUYaroIIHuXCsl.

Opranuzanus 00y4eHusi, TEKyIed U MPOMEXYTOYHON aTTeCTAllMH CTYACHTOB-MHBAJIHIOB U
cryaentoB ¢ OB3 ocymectBisercs ¢ y4eToM OCOOEHHOCTEH ICUXO(pHU3UYECKOr0 pPa3BUTHA,
UH/IMBUYaJIbHBIX BO3MO>KHOCTEN M COCTOSIHUSL 3I0POBbsl TAKUX O0YUaIOIINUXCSL.

Hcxons u3 ncuxou3nyeckoro pa3BUTHS M COCTOSHUS 3/I0POBbSI CTYJEHTOB-WHBAIUIOB U
cryaenToB ¢ OB3, opranu3yroTcs 3aHATUS COBMECTHO € APYTMMH 00y4arOIIMMUCS B OOLIUX Ipymnax,
UCTIONB3YSl COIMAIbHO-aKTUBHBIE M PEQIIEKCUBHBIE METOABl OOYYEHHUs CO3JaHHs KOM(pOPTHOTO
IICUXOJIOTUYECKOr0 KJIMMaTa B CTYACHYECKOW TIpyIe MM, MPH COOTBETCTBYIOIIEM 3asiBICHUU
TAKOT0 O0YyYaroIerocs, N0 MHIUBUAYAJIBHOU MpOrpaMMme, KOTOopas SBISETCS MOIU(PHUIMPOBAHHBIM
BapUaHTOM OCHOBHOM paboueil mporpamMMbl JUCHMIUIMHBL. Ilpym 3TOM copep)kaHue Mporpammbl
JUCLUIUIMHBL He u3MeHsieTcs. V3MeHstoTes, Kak npaBuio, GopMbl 00Oy4€HHsI U KOHTPOJIS 3HAHUM,
o0Opa3oBaTeslbHbIE TEXHOJIOIMH U TUAAKTUYECKHE MaTepHaIbl.

OOyueHue CTyIEHTOB-MHBAIMAOB W CTyaeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCA
UH/IMBUYAJIHO W/WIM C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHUI.

JucranunonHoe oOyueHne o0ecrieunBaeT BOZMOKHOCTh KOMMYHUKALMM ¢ IIpernoaaBareseM,
a Takke C JpyruMud oOy4yaeMbIMH IIOCPEACTBOM BeOMHApOB (HAmpuMep, C HCHOJIb30BaHUEM
nporpaMmel  SKype), uTO CHOCOOCTBYET CIUIOYEHHIO TPYIIbl, HANpaBiseT y4yeOHYI0 TpyIiy Ha
COBMECTHYIO paboTy, 00CYX/IeHUE, TPUHATHE IPYIIIOBOIO PELICHHUS.

B yuebGHOM mporecce i NOBBIIIEHHS YpPOBHS BOCHPHUATHS U INepepabOTKu ydueOHOM
UHPOpPMALIUK CTYJACHTOB-MHBAIUAOB M CTyAeHToB ¢ OB3 mnpuMmeHstoTCs MyJIbTUMEIUHBIE U
CHelMallu3UpOBaHHbIE TEXHUUYECKHWE CpeACTBa IpueMma-nepenadyd ydeOHOMl uHpopManuu B
JOCTYNHBIX (opMax Juis CTYACHTOB C pPAa3IUYHBIMU HapyUIeHUSAMH, OOECIeYHMBAETCS BBIMYCK
albTepHATUBHBIX  (OPMATOB TMEYATHBIX MaTepHasioB  (KPYHMHbIM  mpUQT), SIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYpPCOB B (hopMax, aAanTUPOBAHHBIX K OTPAaHUUYCHHSIM 3/10POBbs 00yJarOLIXCH,
HaJIMyue He0OX0AUMOI0 MaTepualbHO-TEXHUYECKOTO0 OCHAILIEHUSI.

ITon6op u pazpaboTka yueOHBIX MaTepHUaIoB MPOU3BOAMUTCS MPENOIAaBATENEM C YIETOM TOTO,
YTOOBl CTYIEHTHl C HApPYLIEHUSIMHU CiyXa MOJIy4Yald HMH(OpPMAlMIO BU3YyaJlbHO, C HapyIIEHUSMU
3peHHsl — ayIMAIbHO (HalpuMep, ¢ UCIOIb30BaHUEM ITPOrPaMM-CHHTE3aTOPOB PEUH).

Jlig  ocylecTBiAEHUs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXYTOUHOU
aTTecTanuu oOydaromuxcs MHBaMUA0B U jaul ¢ OB3 (QoHA OIEHOUHBIX CPEICTB MO TUCIMILIMHE,
MO3BOJIAIONINN OLIEHUTh JAOCTH)KEHHE UMHU pPe3yJbTaToB OOydeHHUs U ypOBEHb C(HOPMHUPOBAHHOCTHU
KOMIIETEHIIMH, NpPeAyCMOTPEHHBIX Y4YeOHbIM IUTAaHOM W pabodeld NporpaMMoi AMCUUILINHBL,
ajanTupyercs st 00ydaromuXxcsi UHBAIHUIOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS C
Y4ETOM HMHIUBUAYAIBHBIX MCUXO(PHU3UOIOTMUECKHMX O0COOEHHOCTEH (YCTHO, MUCHbMEHHO Ha Oymare,
MUCbMEHHO Ha KOMIIbIOTEpE, B (hopMe TecTupoBaHus U T.1.). [Ipu HEeoOXxoaumocTu 00ydaromuMmces
IIPEIOCTABIISAETCS JONOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA MPU IPOXOXKIECHNUN aTTECTALlUN.



44.03.05 ITeparornyeckoe odopaszoBanue (¢ AByMs NPOPUIsIMA MOATOTOBKH)
npoduib: JomkonabHoe 00pa3oBaHue U yIpaBJieHHE JOIIKOJIbHBIM

oOpa3zoBaHueM

AHHOTANIUA

paboyeii mporpaMMbl IUCHUTIITMHBI

Maremartuka

JIMCLMINIMHA 00s13aTEILHON YacTH yueOHOro I1aHa

OUHaA

OO01mas TpyI0eMKOCTh
mucturuael (3ET / gac.)

3/108

HCJH) N3YUCHUA TUCHUIIIIMHBL

Pacimpenue u yriybieHue MaTeMaTHUYeCKUX 3HAHUM CTYAEHTOB Ha
OCHOBE  HM3YyY€HHUS  OCHOB  aiureOpbl,  AHWINTUYECKOM U
Qg QepeHInaTbHON T€OMETPHH, MaTEMaTHYECKOT0 aHalIu3a, TEOPUN
BEPOATHOCTEM, MAaTEMaTUYECKONW CTaTUCTUKU M UX IPUMEHEHHUE UX B
HCCIEA0BAHUY, JUArHOCTUKE U YUCICHHOM JKCIIEPUMEHTUPOBAHUH B
chepe o0pa3oBaHus c UCII0JIb30BAaHUEM COBPEMEHHBIX
MH(OPMALIMOHHO-KOMIIBIOTEPHBIX CPEACTB U TEXHOJIOTHUH.

COI[Cp)KaHI/IC JUCIHITIINHBI
(OCHOBHBIE TE€MBI, Pa3/IEibl, MOLYJIN)

IPas3ensl JUCIIUILINHGL:

1. Matpuunas anrebpa 1 aHaTUTHIECKAs TEOMETPHUS
2. OCHOBBI MATEMaTHIECKOTO aHAIN3a

dopmupyemMble KOMIETEHIIMH
(xo11bI)

YK-1. CiocobeH ocyniecTBIATh IOUCK, KPUTUYECKUH aHAJIN3 U CUHTE3
nHGOPMALIUH, TPUMEHATH CUCTEMHBINA TOAXO IS PEIICHUS TOCTABIEHHBIX
3ajau

Konasl n HanmeHoBaHME
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHITUH

VK-1.1. JleMoHCTpUpYeT 3HAHHE HPUHIUIIOB cOOpa, oTOopa U 0000IICHHS
UHQOpPMALMK,  METOOUKM  CHUCTEMHOT0  MOAXOXAa  [UId  peIICHHs
npo¢ecCHOHANBHBIX 3324

YK-1.2. AHanu3upyer ¥ CHCTEMAaTH3UpPYeT pa3HOPOJAHbBIE JaHHBIE,
oueHuBaeT 3(QQGEKTUBHOCTh MPOLENyp aHajuu3a OpoOieM U TNPHHATHA
peneHnii B mpoeCCHOHANbHON AEATEILHOCTH

VYK-1.3 TlpumeHsieT HaBbIKH HAYYHOTO TMOWCKA M MPAKTHUECKOW paboThI C
MH(QOPMALMOHHBIMHI HCTOYHUKAMM; METOIAMH NIPUHSATHS PELICHUI

JlucuMnHeel, y4acTBYIOLIME B
(hopMUPOBAHUHN KOMIIETEHITUN

OcHOBBI IPOEKTHOM nesTenbHOCTH, MH(pOopMmaTuka,

MeTo10JI0THST ¥ METOIBI TICHX0JIOT0-TIeAarornIecKoro HCCeI0BaHus,
JlokyMeHTOBeIeHHe U JIeJIONPOU3BOJICTBO B JOIIKOJBHOH
00pa3oBaTeIbHON OpraHu3aIliy.

O06pazoBaTenbHbIE TEXHOJIOTHH

HCKHI/IOHHLIG 1 MPAKTHYCCKUC 3aHATHA, CPC

dopma TPOMEKYTOUHOU
aTTeCTalu

DK3aMeH




