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JIMCT PETUCTPAIIMYA U3SMEHEHUWM PII]I

PaGouas nporpamma nepeyrepxaeHa Ha 2024/2025 yuebnsiii rog 4 mapra 2024 1. B
[IPOrpaMMy BHECEHBI IONOJHEHUS H(WJIIH) U3MEHEHUS.
be3 uzmenenui.

Noanuen / ©Ho

3asenyiommuit kapeapoi Z;V),/ Zo/%ﬂw /S{ Vi

Pabouast mporpamma nepeyrepkaena Ha 2025/2026 y4uebnslii 1o, mpoTokoi Nel 1
3acemanus Kagpeapsl ot «5» utong 2025 r. B nporpamMmy BHECEHBI JOTIOTHEHHS W (HITH )
W3MEHEHUSI.
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1 HEJIb 1 3AJAYN OCBOEHMUSA JUCIIUAITJIMHBI

Llenpt0 OCBOGHHMS JUCHMIUIMHBI MaTemMaTHKa SBISETCA pacllUpeHue U  yriayOsieHue
MaTeMaTHYECKUX 3HAHUN CTYACHTOB Ha OCHOBE H3yYCHHsI OCHOB aireOphl, aHAJUTHUYECKOH U
Qg depeHraIbHON TeOMETPUN, MAaTEMAaTHUECKOTO aHAIN3a, TEOPHUH BEPOSITHOCTEH, MaTeMaTHYECKON
CTAaTUCTUKU U UX IIPUMEHEHUE IPU MAaTEMATHYECKOM MOJCIUPOBAHUN TEXHOJIOTMYECKHUX IPOLECCOB
pa3paboTKH, MPOU3BOACTBA U JUATHOCTUKU TEXHUYECKOI'O COCTOSHUS CTPOUTENBHBIX OOBEKTOB.

3agaun JUCUUIUIMHBL: (OPMUPOBAHUE Y CTYJEHTOB TEOPETUUECKUX 3HAHUH, TIOBBIILIEHHE 0OLIET0
YPOBHSI (pyHAaMEHTAJIbHON M NPUKIAJAHON MareMaTHYeCKOH MOJArOTOBKH, Pa3BUTHE JIOIMUECKOTO U
QIFOPUTMUYECKOTO MBIIIICHHS], BBIpAaOOTKA HABBIKOB CAMOCTOSITEIBHOI'O IOCTPOEHMS aJeKBaTHBIX
MaTEMAaTHYECKUX MOJENIECH U X KOPPEKTHOI'O PELICHHUS.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA
(CIIENUAJIBHOCTN)

JlucumIuimHA OTHOCHTCS K 00sI13aTEIIbHOM YacTH y4eOHOTO TIaHa.
Tabmuna 1 — Aucuumuineel, y9acTByoonme B GOpMUPOBaHIH KOMIIETEHIHH

JAucnuninnel, yyacTBywumue B (pOpMHUPOBAHUU
KOMIIeTeHIIM U

Koa u HauMeHOBaHMe

KOMHIETEHIMH (mepeuncIIsItoTCs AMCHUIUIUHBI, TPpakTUKK, Kpome ', BKP)
YHuBepcajibHble KOMIIETEHIMU
YK-1. CnocobeH ocyliecTBIsATh OcHOBBI TPOEKTHOI esTenbHOCTH, MHpOopMaTuKa,
ITIOUCK, KPUTUYECKUN aHATIN3 U ®usuka, [Ipuknagnas matematuka, HaueprarensHas

CHUHTC3 I/IHCI)OpMaI_[I/II/I, IMPUMCHSATDH reomMeTpus, BBC,Z[CHI/Ie B CIICIUAJIbHOCTD,
CHCTEMHBII noaxoa Ajid peICHHA O3HakoMuUTEIbHAS IIpaKTHKa, Hpe,Z[I[I/IHJ'IOMHaSI IIpaKTHUKa,
ITOCTABJICHHBIX 3aaa4 TexHonmoruyeckas ITpaKTHUKa, HpOeKTHaﬂ ITpaKTHUKa




3 TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA TN CHUITINHBI

Tpe6OBaHI/I5[ K p€3yjibTaTaM OCBOCHUA JUCHUILJIMHBI IIPEACTABJICHEI B Ta6J'II/IHC 2.

Tabnua 2 — KoMneTeHImu 1 HHANKATOPHI MX JTOCTHXKCHHS

KomnereHuun u HHAUKATOPLI UX TOCTHKEHUSA

Kon n naumeHnoBanue
KOMIICTCHIIUH

KOZ[ 1 HAMMCHOBAaHUEC UHIAMKATOpa JOCTHIKCHUS
KOMIICTCHIIMHU

Pesynbrat 00yueHHS O AUCIUILTHHE
(TIoka3arer OCBOCHUST KOMITCTSHIIHIA)

YHnBepca.nbm,le KOMINETCHIMH

VK-1 - Ciocoben
OCYILECTBIIATh
TIOUCK,
KPUTUYECKUM
aHallU3 ¥ CUHTE3
nHpopmanuy,
MIPUMEHSTh
CHUCTEMHBIN MOAXO0N
JUISL pEeLICHUs
MOCTAaBJICHHBIX
3a1a4

VK-1.1 JleMOHCTpUpPYET 3HaHUE PUHIUIIOB
cbopa, otOopa 1 06001IeHNs UHDOPMALIIH,
METOJUKH CUCTEMHOIO MOAXO0Aa IS
peuieHust npodecCHOHANbHBIX 33134

3Hare: mpuHOUNBI cOopa, orbopa u
0000111eHNsT HHDOPMAITIH, MATEMAaTHICCKHE
METO/IbI PELIEHHS MPOPECCHOHAIBHBIX 3a/1a4
YMeThb: oTOUpaTh ¥ 00001aTh HHPOPMALIUIO
C TIIOMOLIbI0O MAaTeMaTHYECKUX METOJI0B

CHUCTEMHOI0  MOAXOJa TMPH  PCUICHUU
npodeccHoHANBHBIX 3a/1a4
Bnamers: wmeromamm cOopa, otbOopa

00001IIeHNsT MaTeMaTHIeCKOi MH(OpMAaIu,
MATEMAaTHYECKHUMH  METOJaMH  pPEIICHHS
podeCcCHOHANBHBIX 3a/1a4

VK-1.2 AHanu3upyer U CUCTEMaTU3UpyeT
Pa3HOPOJHBIC NaHHBIC, OLICHUBACT
3(h(HEeKTHBHOCTH MPOIETYP aHATIM3a MPOOIeM
Y NIPUHATHUS pEelIeHU B Ipo(hecCHOHATLHOM
JIeSITENIBHOCTH

3HaTh: MaTeMaTHYECKHE IPUHIAITE aHATH3a
W CHUCTEMAaTH3allM{ PAa3HOPOIHBIX TaHHBIX,
oLeHKH (P (PEKTUBHOCTH MPOLEYp aHaIu3a
npobieM W MareMaTHYeCKHE  METOJIbI
NPUHATUS pelIeHUil B MpoQecCHOHaNbHON
JIeSITEIbHOCTH

YMeTh: aHaIU3UpOBaTh U
CHCTEMaTH3UPOBaTh Pa3HOPOJHBIC IaHHEIE,
oLeHNBaTh AP PEKTUBHOCTH MPOLIEAYD
aHaJIM3a MPOOJIEM M MaTeMaTHIECKUX
METO/I0B IPUHATHS PEILICHUH B
npodeccHOHANBHOM NesTeIbHOCTH

Brnaners: MeToaMyu MaTeMaTHIECKOTO
aHaJIM3a ¥ CUCTEMAaTH3alUH Pa3HOPOIHBIX
JIAaHHBIX, OLIEHKH 3((EKTUBHOCTH TPOLEYD
aHaJM3a MpooOJieM U MaTeMaTH4ecKHe
METO/IbI IPUHATHUS PELUICHUI B
podecCHoHaATLHOM JesITEIbHOCTH

VK-1.3 IIpuMeHseT HaBbIKY HAy4YHOT'O IIOUCKA
U TIPaKTHYECKON PabOTHI C
MHPOPMALMOHHBIMU HCTOUYHHKAMH;
METOJAMU NPUHSITHS PELICHUI

3HaTh: MPUHIUIIBI HAY4YHOr'o IIOMCKa M
MPAaKTUIECKOil paboTsl c
I/IH(i)OpMaHI/IOHHI)IMI/I HNCTOYHUKAMU,
MaTeMaTHYeCcKHe METOJIbI TPUHATHS
pelieHuit

YMeTh: BBINOJNHAT HAYYHBI IIOUCK H
MPaKTHYECKYTO padory c
nH(pOpMaMOHHBIMU HCTOYHHUKAMU;
IIPUMEHATH MaTEMaTUYCCKHEC METOAbI

HNPUHSTHS PEILICHUN

BrnaneTs: HaBRIKAMH HAYYHOTO ITOVCKA U
MIPaKTUYIECKOil paboTEI ¢
MHPOPMAINOHHBIMU HCTOYHUKAMU;
MaTeMaTHYECKUMH METOAAMHU PUHSITHS
perieHui




4 COAJEP KAHUE JUCHUIIJINHBI

4.1 TemaTH4ecKHUH IJIAH TUCIUTLINHDI

OOm1as TpyI0eMKOCTh TUCIUTUIMHBI COCTABIISET 3 3a4eTHBIX enuHMIIbL,_108 Jacos.
Paznenst qucuumnnuabl «MareMaTHKa» U BUJbI y4€OHOM HAarpy3KH [0 3TUM pa3jaeiam

MIpUBEJICHBI B Ta0OuUIIE 3.

Tabnuma 3 — Pacnipenenenne GoHga BpeMeHU MO TeMaM TUCITUTUIMHBI

Ne Tembl

HauMeHoBaHue TeMbl AHCHUILIHHBI

Bcero
4yacoB

Buasbl yueOHoOi#i HArpy3Kd U UX

TPYAOEMKOCTb, YaChl

KonTakTHas pabdora

Jlexkuun

IMpakTHyeckue
3aHATUSA™
JlaGopaTopHbIie
pa6oTer*

CPC

[

Tema 1. Matpunpl. Oniepanuy HaJ MaTPULIAMA

[\

Tema 2. Onpenenurenu. OOpaTHas MaTpuLa

Tema 3. CucteMbl THHEHHBIX alTre0pandecKux
ypaBHEHUI

Tema 4. Bektopel. Onepanuii HaJl BEKTOpaMu

Tema 5. [IpsiMast 1 IIOCKOCTH

Tema 6. Cuctemsl koopauHat. AdduHHbIe 1
roMeoMopQHbIE 0TOOpaKEHUS

Tema 7. KpuBble BTOPOro nopsiika U UxX 3alaHue

oo

Tema 8. YpaBHEHUS KPUBBIX U TOBEPXHOCTEN

Tema 9. DnemenTapnsie QyHkuuu. Kommnosumms
byHKIHI

W (WU W W U1 (WWw

N INN N (NN NN
|

e N I I I

10

Tema 10. [Ipenen pynkuun. beckoneuHo Gonpiive u
0eCKOHEYHO MaJible PyHKIMN

[S=

11

Tema 11. PackpbiTHe mpeaenbHbIX HEOMPEIeIeHHOCTEN

12

Tema 12. HucioBbie 1OCIE10BATENBHOCTH

13

Tema 13. [IponsBoHas u quddeperiman GyHKIIN

14

Tema 14. CocraBieHne ypaBHEHUH KacaTEIbHbBIX U
HopMarieil. ['pagueHT QyHKImn

W N|WIN|

N NN N
|

| | |1

15

Tema 15. MccnenoBanue xapakTepHBIX CBOMCTB
rpaduka QyHKINN METOJaMH MaTeMaTHIeCKOTO
aHaJIM3a

16

Tema 16. [lepBoobpasnas. HeonpeneneHHbIH
MHTETpaJI, ero CBOHCTBa. METO bl MHTETPUPOBAHUS

17

Tema 17. HeonpenenenHslil HHTErpai OT
UIreOpanvecKon Ipodu

18

Tema 18. OnpesrenieHHBIN HHTETpAT

19

Tema 19. HecoGcTBeHHBIE HHTETPAJIBI

Sy IS S

20

Tema 20. [IpuoxeHus onpeeIeHHbIX HHTETPATIOB

W W | W

NN N
|

JK3aMeH

HUTOI'O:

108

18

36 -

18




4.1.1 JIeKHOHHBIE 3AHATHSA

HaunmenoBanmue
Ne n/m Kparkoe conepxanue
TeMbI AU CUUIIIMHBI
1 [TousTre MaTpumpl. Kinaccudukanws BugoB MaTpuil. JInHnelnse
Tema 1. Matpunel. Onepariuu joriepariuy Hag MaTpunaMu. [IpousBenenue Matpull. DiaeMeHTapHbIe
HaJ MaTpHULIaMU mpeoOpa3oBaHKsl CTPOK MaTpHIl. DKBUBAICHTHbIC MaTpHLbl. PaHT
MaTpPHULIBI
2 Matpuunble ypaBHeHH. OOIINI BUJ CHCTEMBI alre0pandecKux
N IMTMHEWHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE, OIIPEICIICHHBIE
Tema 3. CrcTeMbl THHEHHBIX
. |1 HEompeneneHHbIe, OJHOPOIHBIE M HEOIHOPOIHBIE CUCTEMBI
anreOpanvyecKkux ypaBHEHUH N . .
ypaBHEHUI. MaTpuuHbIil METOZ peLIeHNs ONIPEAETICHHON CUCTEMBbI
ITMHEHHBIX YPABHEHHMN.
3 Tema 5. [Ipsimas 1 miockocTs (O01Iee, KAHOHMYECKOE, HOpMaJIbHOE, TapaMeTPUYECKUE YPaBHEHHS
MpsIMOT Ha TTOCKOCTH; YPaBHEHUE MPSIMOU, TIPOXOIAIICH uepes 2
[TOYKH, — IPSIMOM € YIIIOBBIM KO3()(HUIIEHTOM, — IPSIMOI1 B OTpE3KaXx,
— IIPSIMOM, IPOXOALIEH YepPE3 TOUKY NEPIEHANKYIISIPHO JAHHOMY
BEKTOpY. 3a/laHue MPAMON U IIIOCKOCTH B TPEXMEPHOM MPOCTPAHCTRE.
|YpaBHEHHE OTpe3Ka IPSIMOH.
4 Tema 7. Kpusbie BToporo Bune! kpuBbIX 2-TO TIOpsiKa, uX obiiee ypaBHeHne. KpuBbie
MopsiJKa M UX 3a/laHue BTOPOTO MOPAIKa KaKk reoMeTprudeckoe Mecto Touek. Kanonnueckue
YpaBHCHUA KPHUBBIX BTOPOTO NOPAAKA, OCHOBHBIC TApaMETPhI 3TUX
KPHUBBIX
5 Tema 10. IIpenen pyakumu. [Onpenenenue npeaena Gpyakunu. HempepbIBHOCTS PYHKIIMK B TOUKE
beckonewyHo OobIINE U 1 Ha uHTepBaje. Kimaccudukanus Touek pazpbiBa QyHKIHM.
OeckoHeuHO Manble pyHKIMK |beckoHeuHo 1 OeCKOHEYHO Majble (PyHKIHU.
6 Tema 13. IIpousBogHas u [TponsBoanast pyHKuu. ['eoMeTpriIecKuii 1 MEXaHUIECKHI CMBICTT

imud dhepernman GyHKITIN

mpon3BoIHOM. Heo0xommmoe 1 J0CTaTOYHOE YCIOBUE CYIIECTBOBAHHS
Mpon3BOJHON PyHKIMK B ToUuke. OCHOBHBIE CBOWCTBA IPOU3BOAHBIX.
[TponsBoanble croxkHbIX GyHKIMA. Jnddepennman pyaknmu.

7 Tema 15. VccnenoBanue HaxoxaeHre MHTepBaJIoOB MOHOTOHHOCTH, TOYEK JIOKAJIbHBIX
XapaKTepHBIX CBOMCTB PKCTPEMYMOB, TOYEK Tlepernda KpuBoil. BepTukaisHbie, HAKJIOHHBIE U
rpaduka QyHKIIMHM METOIaMU [FOPU30HTAIBHBIC AaCUMIITOT KPUBOH
MaTEeMaTHYECKOTO aHAIHN3a

8 [lepBooOpaznas HKIOWAS IS vk fix). Omnpenenenue
Tema 16. [lepBooOpasHasi. P p by by fx) p N

o HAXOKJCHUE HEOIPEeJeNICHHOTO MHTErpajia Kak orepaluy, o0paTHOH|
HeompeneneHHbIN HHTErpa, N
. ImrdpepeHInpoBaHHUIO. Wnrerpanbhsie KpHUBBIE. CBoiicTBa]
lero cBoiicTBa. MeTo bl
HEONpEeAEeIEHHOT0 WHTerpaia. Ta0muyHple WHTErpaibsl.  MeTof|
MHTETPUPOBAHUS
[HETTOCPEICTBEHHOTO HHTETPUPOBAHMSL.
9 MuTerpanbras cymma. OnpesiesieHne onpeiesieHHOT0 HHTerpaia Kak
penena HHTErpalbHOM cyMMbl. HeoOxonnmoe ycioBue
Tema 18. OnpeneneHHbIit MHTErpupyeMocTu QyHKIHMH. JJocTaTouHoe ycinoBue
MHTETpa MHTETPUPYEeMOCTH PyHKIIMHU. ['eOMETpUIECKUIT CMBICIT OTPEIEIICHHOTO
mHaTerpana. CBoicTBa onpeneneHHoro narerpana. ®opmyna HeroToHa
UleitOnuma. HTETpast ¢ mepeMeHHbBIM MPeIe]ioM HHTETPUPOBAHUS.
4.1.2 TlpakTHyecKue 3aHATHUSI
HaumenoBanue
Ne i/ Kpartkoe conep:xxanue
TEMbI U CUUINJIUHBI
1 Tema 2. OnpenenuTey. Onpeaenurent, X CBOICTBA, aJrOPUTMBI BBIYMCIICHUS

OO6patHast MaTpuIa

onpenenuteneii. CoOCTBEHHBIE YNCIIA KBaAPATHOM MaTpULIbl. MUHODEI
MaTpHIIbl, 0a3MCHBIE MHHOPBI, TJIaBHBIE MUHOPBI KBaIPATHON MaTPHIIBL,
MUHOPBI ~ DJIEMEHTOB  KBQJIpaTHOW  MaTpulpl.  AlreOpandeckue
IMOTIOJTHEHUST 3JIEMEHTOB KBagpaTHOM Marpuubl. OOpaTHas marpuua.
HeoOxonmumoe M AOCTaTOYHOE YCIOBHE CYIIECTBOBaHMSA OOPaTHOH|
MaTpuIlel. MeTombl pacdera oOpaTHOW MaTpHUIlBI W IPOBEPKA
[IpaBMJIBHOCTH pe3yibTaTa pacueTa. MeTojga OIpeNeNeHns paHra

IMATPULIbL




Imudeperunan GyHKIUN

2 Tema 3. CucteMbl JUHEHHBIX|[PEIICHHE OMTPE/ICIICHHON CUCTeMBI ypaBHeHUH 1o popmyiiam Kpamepa.
anreOpanveckux ypaBHeHuit |[Metox ['aycca pemieHust cucreMbl JUHEHHBIX ypaBHEHHH. Teopemal
Kponekepa-Kanmemu. basucHoe pemieHne B cioydyae peLIEHUs

HEeoIpeJeICHHOM CUCTEMBI IMHEWHBIX anreOpandeckux ypaBHEHUH

3 Tema 4. Bekropsl. Onepauun3ajanue KOOPAWHAT TOYKHU B IPSIMOYTOJIBHOM JEKapTOBON cHCTEME

HaJ BEKTOpaMH KoopauHat. KoopauHatel panmyca-BEKTOpa, MPOBEICHHOTO B TOUKY]
M(x; y; z), ¥ €ro pas3joXeHHE II0 OpTaM JEKapTOBOW CHCTEMeE
KoopauHat. Hampapmisromuye KOCHMHYCBHI Kak IMPOEKLUH €IUHUYHOTO)
pandyca-BeKTOpa Ha KOOPAWHATHBIE OCH JEKapTOBOM CHCTEMB]
KoopauHat. CBOOOAHBIE BEKTOPHL. YCIOBHS PABEHCTBA BEKTOPOB.
KonnuueapHele W KOMIUIaHapHble  BeKTOopel. KoopauHaTtHOE
MpencraBieHue BekTopoB. JlnuHa BekTopa. HyneBoil BekTop.
Envauunbiid BekTop. HopMupoBaHHbBINM BekTOp. JIMHEWHHBIE omnepaliuy
Haj BekTopamu. CKallipHOE, BEKTOPHOE M CMEUIaHHOE MPOU3BEACHUE
BekTOpoB. CBOMCTBa mpoM3BeACHUN BeKTOpoB. HeobOxoammoe W
MOCTaTOYHOE YCIIOBHE OPTOTOHAIBHOCTH BEKTOPOB. Anredpanyeckas u
reOMEeTpHYECKasi MPOEKIMK BEKTOPA Ha IPYroi BEKTOP.

4 Tema 5. [Ipsimast U INIOCKOCTH [PenieHME T€OMETPUYECKUX 3a4ad IUIAHUMETPUM U CTEPEOMETPUH]

METOJITaMU aHAJTUTHYECKOW T€OMETPHUH.

5 Tema 6. Cricrembl KoopauHAT.[POpMYIIBI MPeoOpa30BaHUs JEKAPTOBBIX KOOPAMHAT (PUKCHPOBAHHOM|
A duHHBIE 1 TOMEOMOP(QHBIETOUYKH Ha IUIOCKOCTH IMPHU HOBOPOTE KOOPAMHATHBIX OCEH HMCXOIHOH
0TOOpaKeHus CHUCTEMBI Ha Yroll () C COXpaHEHHEM Hadala KOOpAWHAT. 3aJaHue

[KOOpAMHAT TOYKH B MOJIIPHOM CHUCTEME KOOPAMHAT Ha IUIOCKOCTH, B
MAIMHIpUYECKOW W cepuueckoil cuctemax koopauHat. CUCTEMBI
IMTMHEHHO 3aBHCHUMBIX W JIMHEWHO HE3aBUCUMBIX BEKTOpOB. IIpH3HaK
MUHEHHOM HE3aBUCUMOCTH BEKTOpoB. basuc u  pasmepHOCTH
BEKTOPHOT'O MPOCTPAHCTBA.

Paznoxenue BekTopa no Gasucy. AQQuHHAsT KOCOYroibHas CUCTEMA)
KOOpJWHAT, KOOPAMWHATBl TOYKH B O3TOW KOOPAMHATHOW CHCTEME.
IAdb¢uHHBIE  mpeoOpa3oBaHWs — TUIOCKOCTM W WX  CBOMCTBA.
"omMeoMoOpdHBIE TOMOJIOrHYECKHE MPeoOpa3oBaHMsl Te€OMETPHUYECKHX|
buryp u Ten

6 Tema 7. Kpusble BTOporoAnpoOamnust anropuTMa IIPHUBEACHUS KPHUBBIX BTOPOrO IOPSAKA K
[OpsIIKa U UX 3aJaHUE [IABHBIM OCSIM TTPH 331aHHOM O0IIEM YpaBHEHUU KPUBOU.

7 Tema 8. YpaBHeHus kpuBbIxX Hfl [apaMeTpuuecKkue ypaBHEHNS U YpaBHEHHMS B MTOJIAPHBIX KOOPAUHATAX|
MMOBEPXHOCTEM KPUBBIX Ha IUIOCKOCTH M IIOCTPOCHHE TIpauKOB 3THX KPHBBIX.

[MoBepxHOCTM 2-TO TOpsijAKa, WX KAHOHWYECKHE YPaBHEHUS.
[nnuHapUUecKHE M KOHMYECKHE MoBepxHocTH. [loBepxHOCTH
BpaleHus

8 Tema 9. DnemeHTapHbIE Knaccudukanus snemenTapHbx GyHKnui. ['padguku npoctedmmx
bynkun. Kommosumus biiemeHTapHbIX GyHKIwA. CraoxHas pyHKINS KaK KOMIO3HUIIHAS
byHKUMI bileMEHTapHBIX (PYHKIMH.

9 Tema 10. [Ipenen ¢pynkuuu. |MeToabl BEIUMCICHHUS PeAeIoB GYHKIUH, IEPBBIN 3aMeyaTelbHbIN
beckonewHo OoubIme u [penes, BTOpoH 3ameuaTenbHbIi npeaen. OnpeneneHue drucia
OeckoHeuHO Manble QYHKIMK [pa3phbIBOB aHATMTUYECKH 3aJJaHHOW (DYHKIIMU H OTIPEJIeIICHHE X POoJia.

beckoneyHo Oosbine U OECKOHEYHO MaJible ()YHKIINH, UX CBOHCTBA
10 {Tema 11. PackpsiTHe [Tpuembl packpbiThs Heonpeaenennoctei 0/0, 0o/, 0 — oo, 0-00, 17, 0°,
[IpeaeIbHBIX oo?
HEOoIpe/IeJIeHHOCTEN
11 [Tema 12. Yucnossle OrnpeaeneHre YUCIOBbIX MocaeaoBaTeNbHOCTeN. Cxoasaumecs u

[OCIIEA0BATENEHOCTH [pacxondurecs Mociaea0BaTeNbHOCTH. [Ipeaens! yucnoBbIx

[10CIIEe10BaTENBHOCTEN U UX CBOMCTBA
12 [Tema 13. IIpousBoanas u ITpousBoansle BeICIIEro nopsiaka. IIpasuio Jlonurans. YactHeie

PON3BOgHbIE QYHKIIMU ABYX NepeMeHHbIX. [IponsBoanas GyHKIun
0JTHOH MepeMeHHOM, 3aJaHHON B MapaMeTPUIECKON U HesIBHOH (opMe.




13

Tema 14. CocTaBienue
[ypaBHEHUI KacaTeIbHBIX H
HopMmasei. [ paguent
(byHKIIH

YpaBHEHUE KacaTeIbHOW M HOpMalld K KpUBOM B Touke M(xo; yo),
3amaHHON ypaBHeHHEM y = y(x) 1 F(x, y) = 0. HopManbHbIIl BEeKTOD K
[MOBEPXHOCTH. Y paBHEHUE KacaTeIbHON IMIIOCKOCTU U HOPMAITH B TOUKE
P(xo, Yo, 20). I'pamuent ¢GyHKIuM z z(x, y). Huatepnperarus]
HaTpaBJICHU IPAJINCHTA U aHTHIPAJIUCHTA.

14 [Tema 16. IlepBooOpazHas. MeTton nmpeobpa3zoBaHUs TEPEMEHHON HHTCTPUPOBAHUS, METO,T
HeompeneneHHBIN HHTETpAN, |[AHTETPUPOBAHUS ITOJACTAHOBKOW, METO MHTETPUPOBAHUS 10 YACTSIM.
ero ceorcrea. MeTosl
MHTETPUPOBAHUS

15 [Tema 17. Heompenenenusiii  [MeTo HEONIpEASICHHBIX KOG (PHUIIMEHTOB TS TOXKICCTBECHHBIX
MHTErpall OT anredpanyeckoil [MHOrowieHOB. [IpeacraBinenne HenpaBUIbHOW anredpanyeckon 1poou
Impobu B BU/IC CYMMBI €€ eSOl 4acTH U MPaBUIbHOM qpoOu. Paznoxenue

MpaBUILHON anredbpandeckoit Ipodu Ha nmpocTeimme. Haxoxaenue
[HEOTIPEIETICHHOTO MHTErpaia OT adredpanveckoi Ipoom.

16 [Tema 18. OnpeneneHHbIi [TpakTHyeCKME METOABI HAXOXKACHUS ONPEACIICHHOTO UHTErpaia.

MHTeTpa DopMyIbl pacdeTa onpeneeHHbIX HHTErPaIOB OT HATYypabHBIX
CTETeHel sin x U cos x B npeaenax ot 0 mo /2. HaxoxneHnue
[JI0Ia el KPUBOJIMHEWHBIX Tpanenuil.

17 [Tema 19. HecoOGcTBeHHBIE Onpenenenne HeCOOCTBEHHBIX HHTETPANIOB 1-TO U 2-T0 poja.

MHTETpaibl IAGCOITIOTHAS CXOAUMOCTH HECOOCTBEHHOTO HHTerpana. KocBeHHbIe
MPU3HAKN CXOJUMOCTH HECOOCTBEHHBIX HHTETpaoB. VccinenoBanue
CXOAMMOCTH W HaXOXKJEHIE HECOOCTBEHHBIX HHTETPAJIOB
18 ([Tema 20. IIpunoxxeHus Haxoxnenune mmomaan GUrypsl Ha KOOPAMHATHOM MIOCKOCTH,
OTIpeJICICHHBIX UHTETPaJiOB  [OrPaHUYCHHOH 3aJaHHBIMH IPSMBIMHU U KPUBBIMHU JIMHUSIMU; 00beMa
rena, 00pa30BaHHOTO B Pe3yJIbTaTe BPAlIeHUS! BOKPYT OCH X WJIH OCH Yy
(bUTypBI, OrpaHUYEHHON 3aJaHHBIMHU JTHHUSAME, KOOPAWHAT IIEHTPa
Macc Tena.
4.1.3 JlabopaTopHble 3aHSITHSI He PeIyCMOTPEHbI y4eOHbIM INIAHOM
4.1.4 CamocrosiTeibHasi padoTa CTy/IeHTa
Ne ni/n HaumenoBanue Bux CPC
TeMbl AU CUUIIINHbI
1 Tema 1. MaTpuusl. Onepauuu
[TpopaboTka 1 M3y4eHne y4eOHOTO MaTepraia JIEKIIMOHHOTO 3aHITHS
HaJl MATPHIIAMH
2 Tema 2. Onpenenureny. [MpopaboTka 1 U3y4eHne yueOHOTO MaTepHraia JEKIIMOHHBIX 1
O0paTHas MaTpuIla MpaKTUYECKUX 3aHATUN. BeimonHenue gomamnero 3aganus Ne 1
3 Tema 3. Cucremsl muHelHbIX |[[popaboTka u u3ydeHne yueOHOTro MaTepraia JeKIMOHHBIX 1
anreOpanveckux YpaBHCHUH [IPAaKTHUYECKUX 3aHATHH. BeinosHeHue qoMariHero 3aganus Ne 2
4 Tema 4. Bextopsl. Onepanuu [[IpopaboTka 1 u3yueHue yueOHOro MaTepraia JICKIIMOHHBIX U
HaJ BEKTOPAMH MpakTU4YecKuX 3aHsATHH. Beimonnenne gomamnero 3aganusi Ne 3
5 Tema S. IIpsimast u miockocTsb |[IpopaboTka u u3ydeHne yueOHOTro MaTepraia JeKIIMOHHBIX U
MpakTU4ecKuX 3aHsATHH. BeimonHenne nomantaero 3aganus Ne 4.
6 Tema 6. CricTeMbl KOOpIMHAT.
AOHHHBIC 1 FOMCOMOP(HBIC [MpopaboTka 1 N3ydeHue yaeOHOTo MaTepHraia MPakTUIEeCKOro
oTOOpaxeHus parvITis
7 Tema 7. KpuBbie BTOpOro [TpopaboTka 1 m3ydeHne yaeOHOTO MaTepraia JICKITMOHHBIX U
Mopsiika ¥ WX 3aJjaHne MMPaKTHYECKUX 3aHATHN. BrirmonHenne qomamntaero 3aganus No 5.
[TpoxosxaeHne TeCTUPOBaHMS O BoipocaM pyoexkHoro tecta Ne 1
8 Tema 8. YpaBuenus kpuBbix u|l[IpopaboTka 1 n3ydeHne yueOHOTo MaTepHraja MpakTHIEeCKOTo
[MOBEPXHOCTEN BaAHATHUS
9 [Tema 9. DnemeHTapHbIE

bynkuun. Komnosunus

(byHKIHI

[TpopaboTka 1 n3y4eHue y4eOHOTro MaTepuaia JSKIIUOHHBIX 1
MPaKTUYECKUX 3aHATHNA. BEITIOTHeHNEe qoManTHero 3aaanus Ne 6.




10 |Tema 10. [Tpenen ¢pyHKIHH.
5 eCKOHETHO GOIBIIE 1 [TpopaboTka u u3yenue y4eOHOro MaTepHasa JeKIMOHHBIX U
OecKOHEYHO Maltble (DYHKITHI (IPAKTHICCKHIX SAHATHH.

11 |{Tema 11. PackpsiTHe
— [TpopaboTka u usyenue y4e0HOT0 MaTepraa JIEKIIHOHHBIX U

N MpaKTUYeCKUX 3aHsATHI. Brinmonnenne nomaninero 3aaanus Ne 7

HeonpeeIeHHOC-Tel

12 [Tema 12. YncmoBsie [TpopaboTka 1 n3ydeHne yueOHOTO MaTepraja MPaKTHIeCKOTO
Moce0BaTeNb-HOCTH BaHSATHS

13 [Tema 13. [IpousBoanas u [MpopaboTka 1 U3y4eHne yueOHOTo MaTepHraia JEKIIMOHHBIX 1
imud dhepernman Gpyakum MPAKTHIECKUX 3aHITHH.

14 [Tema 14. CoctaBneHue
ypaBHEHUH KacaTenbHBIX U [[I[popaboTka 1 n3yueHne ydeOHOro MaTepuana JeKIHOHHbBIX 1
HopMarei. ['pagueHT MpaKTUYeCKUX 3aHATHI. Brinonnenne nomaninero 3aganus Ne 8
byHKIIH

15 [Tema 15. UccnenoBanue
XapaKTepHBIX CBOMCTB

[TpopaboTka 1 n3ydeHne yueOHOro MaTepuasa JeKIMOHHOTO 3aHATHS

rpaduka QyHKIHA METOIAMH
MaTeMaTHYEeCKOr0 aHaIN3a

16 [Tema 16. [lepBooOpa3Hast.
Heonpenenennsiii uaterpai, |[IpopadoTka u u3ydeHne y4eOHOTO MaTepHaia JEKIIMOHHBIX 1
ero cBorcTBa. MeTobl MPAKTUYECKUX 3aHATHN.
MHTErPUPOBAHUS

17 [Tema 17. Heonpenenennsiii  |[IpopaboTka u n3ydeHne yueOHOTO MaTepraia JIeKIIHOHHBIX U
MHTErpal OT aNre0panyeckol |[MPaKTUYECKUX 3aHATHIA. BrinoiaHeHue qomairHero 3aganust Ne 9.
Impobm [TpoxoxaeHre TecTHPOBaHUS 10 BOIIpocaM pyodexHoro Ttecta Ne 2

18 [Tema 18. OnpeneneHHbIi [TpopaboTka 1 n3ydeHne yd4eOHOTO MaTepuaia JeKITUOHHBIX H
MHTErpa MPaKTUYECKUX 3aHSTHI.

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

20 [Tema 20. IIpunoxeHus [TpopaboTka 1 U3y4eHne y4eOHOTO MaTepraa MPaKTHIeCKOTO

OIIPCACIJICHHBIX NHTCTPAJIOB

BaHATHA




4.1.5 UnTepakTuBHbIe (GOPMBI 3aHATHI He PeIyCMOTPEHb] Y4eOHbIM IIJIAHOM

4.2 YuebHo-MeTOoAMYeCKOe U HH(POPMALIMOHHOE o0ecedyeHne TUCIHIINHBI

4.2.1  Jlurepatypa
1. Breicias matematuka. Tom 1. Jluneiinas anre6pa. BekTopHas anreOpa. AHaauTHYECKas
reometpus : yueOHuk / A. I1. 'ocnomapukos, E. A. Kaprniosa, O. E. Kapnyxuna, C. E. Mancyposa ;
noxa peaakuuen A. I1. l'ocnonapukoB. — Cankt-IletepOypr : HanimonaasHBIM MUHEPAIbHO-CHIPHEBOM
yauBepeuteT «['opubrity, 2015. — 105 c¢. — ISBN 978-5-94211-710-8. — Tekcrt : 351eKTpOHHBIN //
[Hudposoit o0pasoBaTeNbHBIN pecypc IPR SMART : [caitT]. — URL:
https://www.iprbookshop.ru/71687.html (mara oGpamenus: 08.06.2023). — Pexum pocryma: mjs
aBTopusup. noin3onateneil. - DOI: https://doi.org/10.23682/71687
2. Breicmias marematuka. Tom 2. Hauano martemaTtudeckoro anammza. JuddepenunmansHoe
ucurciaeHne QyHKIUN OqHON epeMeHHOM U ero npuioxeHus : yueonuk / A. I1. 'ocogapukos, U. A.
Bonsinckas, O. E. Kapnyxuna [u ap.] ; non penakuueii A. I1. l'ocnogapukoB. — Cankt-IletepOypr :
HaunonaneHblil MUHEpanbHO-ChIpbeBOM yHUBEpcUTET «l opHblity, 2015. — 104 c. — ISBN 978-5-
94211-711-5. — Texkcr : anekTpoHHbIH // Lludposoit oOpazoBarenpHblil pecypc [IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/71688.html (1ara oopamenus: 08.06.2023). — Pexxum nocryma:
JUIsl aBTOpU3Mp. noap3zoBateneil. - DOI: https://doi.org/10.23682/71688
3. Briciiass marematuka. Tom 3. DnemenTsl Bbiciie anreOpsl. MHTErpambHOe HCUYUCICHUE
GyHKIMH OAHOM epeMeHHOH u ero npuioxenus : yueOHuk / A. I1. T'ocnogapukos, B. B. Bakun, M.
A. Kepeituyk [u np.] ; nox penakuueit A. I1. 'ocnogapukos. — Cankrt-IlerepOypr : HannonanbHbIi
MUHEPAIbHO-ChIpbeBOl yHUBepcuTeT «l opHblity, 2015. — 102 c. — ISBN 978-5-94211-712-2. —
Tekct : anekrponHbd // Ludposoit obpaszoBarenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71689.html (mata oGpamenus: 08.06.2023). — Pexum mocryma: amis
aBTopu3up. noib3osareneil. - DOI: https://doi.org/10.23682/71689
4. Beicias marematruka. Tom 4. Jluddepenumansusie ypaBHeHus. Psnabl. Pagst @ypbe u
npeoOpaszoBanue ®Pypoe. JuddepenHnnanbHoe 1 UHTETPAIbHOE UCUUCIIEHHE (QYHKIHUNA HECKOJIBKHX
nepemMeHHbIX. Teopus nons : yueonuk / A. I1. 'ocnogapukos, M. A. 3anenus, I'. A. Koaron [u ap.] ;
nop penakuueit A. I1. I'ocrionapukoB. — Cankt-IlerepOypr : HanmoHnaabHbIH MUHEpaIbHO-ChIPBEBOM
yHuBepcuteT «lopHbIit», 2015. — 213 c. — ISBN 978-5-94211-713-9. — TekcT : 351€KTpOHHBIN //
[udposoit o0pa3oBaTeNbHBIN pecypce IPR SMART : [canT]. — URL:
https://www.iprbookshop.ru/71690.html (nata o6pamenus: 08.06.2023). — Pexxum npocrtyma: Juis
aBTOpu3Hp. nons3osareneil. - DOI: https://doi.org/10.23682/71690
5. Bricimias matematuka. Tom 5. Teopust BeposiTHOCTE. OCHOBBI MATEMAaTHYECKOM CTaTUCTUKH.
Teopuss GyHKIMH KOMIUIEKCHOTO mNepeMeHHoro. OmnepaimoHHoe ucuucieHue : ydeOHuk / A. IL
I'ocnonapukos, E. I'. bynnakosa, JI. U. I'onuap [u np.] ; nox penakuuent A. Il. 'ocnogapukos. —
Cankr-IlerepOypr : HarmonanbsHbIi MUHEpaIbHO-ChIPEEBOM yHUBEpCUTET «I opHbIii», 2015. — 207 c.
— ISBN 978-5-94211-715-3. — Texct : anexkrponssiit // L{ludposoit o6pazosarensHbiil pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/71691.html (mata o6pamenus: 08.06.2023).
— Pexxum poctyna: muis aBropusup. noaszosateneit. - DOI: https://doi.org/10.23682/71691
6. Bricmias marematuka. Tom 6. Crienumanbublie ¢GyHKIMH. OCHOBHBIE 33/1a4l MaTeMaTUYECKOM
¢uznku. OCHOBBI JIMHEHHOTO NporpammupoBanus : yueOHuk / I' A. I1. ocnonapuxos, 1. b. EpyHoga,
I'. A. Koo [u ap.] ; nox penakuueit A. I1. 'ocnonapukos. — Canxkt-IlerepOypr : HannonanbHbIi
MUHEpPAIbHO-ChIpbeBOl yHUBepcuTeT «l opHblity, 2015. — 122 c¢. — ISBN 978-5-94211-720-7. —
Texkcr : anexrponnsii // I{udposoit ob6pazoBarensHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71692.html (mata oGpamenus: 08.06.2023). — Pexum mocryma: mms
aBTOpuU3Hp. nonb3osareneil. - DOI: https://doi.org/10.23682/71692



4.2.2  Cospemensnsle npopeccuonanbubie 6a3pl nanubix (CIIB) 1 nundopmaronHbe
crpaBounbie cucteMbl (MCC)
Tabnuma 4 — [lepeuens coBpeMeHHBIX TpodeccuonanbHbIx 6a3 nanHbix (CIIB) u
nHpopmanmonusie cripaBounbie cuctemsl (MCC)

No Haumenosanue CI1BJ]

1 OnekTpoHHas 6ubanoreka COUYMHCKOTO roCyIapCTBEHHOTO YHUBEpCUTETA: 0a3a TaHHBIX.
— Coun, 2017 — . — URL: http://lib.sutr.ru/ (nata oopamenus: 08.06.2023). — Tekcer :
3JIEKTPOHHBIN.
Haumenosanue UCC

1 Koncynprantllntoc: CIIPABOYHO-IIPaBOBAs cucrema: CalT / Komnanus
«Koncynprantllmtoc». — Mocka, 1997 — . — Pexum nocryna: nokaneHas cets CI'Y. —
TeKCT : AJIEKTPOHHBIN.

4.2.3  HopmaTtuBHBIC JOKYMEHTHI (TIPU HATUYUH )

4.2.4  VHTEpHET-pecypChl U APYyrue JIEKTPOHHBIE HHPOPMAIIMOHHBIC HCTOYHUKA

Tabnuna 5 — UnTepHeT-pecypcehl v 31eKTPOHHbIE HH(GOPMaIMOHHBIE HICTOYHUKHI
Ne HanMeHnoBaHve HHTEPHET-PECYPCOB U JIEKTPOHHBIX WH(POPMAITMOHHBIX HCTOYHUKOB

1 [Mu¢posoii obpasoBarenpHblil pecypc [PRsmart : snekTpoHHO-OMOIMOTEUHAs cucTeMa :

caiit / OOO Kowmnanuss «Ait Ilu Op Menua». — Caparos, 2010 — . — URL:
http://www.iprbookshop.ru/ (mara oOpamenus: 08.06.2023). — Pexum pgocryma: mis
ABTOPU3. MOJIb30BaTeNnei. — TeKCT : AIIeKTPOHHBIH.
2 eLIBRARY.RU : nHayunas snekrponHas Oubnmorexa : cait. — Mocksa, 2000 — . — URL:
https://elibrary.ru/ (mara obpamenus: 08.06.2023). — Pexum nocryma: Aisi aBTOPHS3.
II0JIb30BaTeNe. — TEKCT : AIEKTPOHHBIN.

3 KubGepJlenunka : HaydHas 37eKTpOHHAsE OMOIMOTEKa OTKPBITOrO JOCTYIIA © CalT. —
Mocksa, 2014 —. — URL: https://cyberleninka.ru// (nata obpamenus: 08.06.2023). — Tekct
: DJICKTPOHHBIMN.

4.3 Telcymaﬂ ! IIPOMEKYTOIHAA aTTECTAUH MO TUCIHTUIIJIMHE

st orieHkHM cOPMHUPOBAHHOCTH KOMIIETEHITUN pa3padaThIBAIOTCS OLIEHOYHBIE CPEJICTBA TIO
JHUCLIUILINHE.

dopma U coAepKaHue TEKYIIEN U POMEKYTOUHOM aTTeCTalluy MO JUCHUIUIMHE PACKPBIBAETCS
B (hOH/I€ OIICHOYHBIX CPEICTB, KOTOPBIN SBISETCS OTACIBHBIM JOKYMEHTOM.

Or1eHOYHBIE CPEICTBA MO TUCHHUIIIIUHE COJIepKaT:

- MaTepHabl ISl TEKYIIEr0 KOHTPOJIS OUECHKU 3HAHUU 110 JTUCIHUIUINHE;

- MaTepHalIbl ISl TPOMEKYTOUHOTO KOHTPOJIS OIIEHKU 3HAHUM 1O JUCHUILINHE;

- KpUTEPUU OLICHUBAHUS;

- LIKAJIBI OLIEHUBAHUS.

[TpumepHBIE BOMPOCHI 151 TOATOTOBKU K TPOMEKYTOUYHOM aTTECTAIUU:

(TIepeurcIUTh BOIPOCHI K 3a4€Ty/3a4eTy C OIEHKOI/IK3aMeHy)

DK3aMEHALIMOHHBIE BOMPOCHI

1. MaTpuupl: OCHOBHBIE MOHSTHSA, OIepalMu Haja MaTpunamu. CBoOHCTBa Marpull. OIEeMEHTapHbBIE
npeo0pa3oBaHMs CTPOK MaTPHIbl. DKBUBAICHTHBIE MAaTPHIIBI.
2. Ompenenurenn. CBOWCTBA ONpeAETUTENEH, aIrOPUTMBI BRIYHCICHHS onpeaennteneid. CoOCTBeHHBIE Yncia
KBaJpaTHON MaTpULIbIL.
3. Munops! MaTpuisl. basucHele MUHOpHL. ['TaBHBIE MHUHOpPBI KBaJpaTHOW MaTpHlbl. MUHOPBI JIEMEHTOB
KBaJIpaTHOM MaTpUIlbl. AlreOpanvecKue JIOMOTHEHUS 3JIEMEHTOB KBA/IPATHOW MATPHIIBI.
4. Ob6partHas MaTpuiia. Heo6xomuMoe 1 JOCTaTOUHOE YCIIOBUE CYNIECTBOBaHUS 00paTHOM MaTpuilbl. [IpoBepka
NPaBUIBHOCTH HaWJEHHOW oOpaTHOM Marpuubl. Metonsl pacuera oOpaTHOW MaTpuibl (MaTpUYHBIA U C
MOMOIBIO aNredpandeckux JONOTHEHUH).
5. Panr marpunpl. MaTpuuHbIA ¥ MUHOPHBIA METOIBI HAXOXKICHHS paHra MaTpUIbl. BBIpOXKAEHHBIE U
HEBBIPOKICHHBIE MAaTPHIIBIL.
6. Meronpl pemieHusl JUHEHHBIX anreOpamyeckux ypaBHeHuil. Teopema Kponekepa-Kamemnm. basuchoe
pelIeHye B crydae 0ECKOHEYHOTO YHCIIA PEICHUH CHCTEMBI INHEHHBIX alreOpandeckuX ypaBHEHUI.


https://cyberleninka.ru/

7. 3amaHue KOOpAMHAT TOYKHM B IMPSIMOYTOJIBHOM JNeKapToBOM cucteme koopauHat. KoopaumHaTel paguyca-
BEKTOpa, MPOBEIECHHOTO B TOUKYy M(X; y; Z), U €ro pas3jio’KeHHEe IO OpTaM IEKapTOBOW CHCTEME KOOpAMHAT.
Hampasnsronue KOCHHYChI Kak MPOEKIUK €IMHUYHOTO pajinyca-BeKTOpa Ha KOOpAUHATHBIE OCH JE€KapTOBOU
CUCTEMBI KOOPJIUHAT.

8. 3amaHue KOOpAMHAT TOYKM B IOJSIPHOM CHCTEME KOOPIAMHAT HA IUIOCKOCTH, B IMJIMHIPUYECKOH U
cepuieckoil cucreMax KOOpAMHAT.

9. CBoOonmHBIE BEKTOPHL. YCIOBUS paBeHCTBa BeKTOpPoB. KoJumHeapHble W KOMIUIAHAPHBIE BEKTOPBI.
KoopnunatHoe mnpencraBieHue BekTopoB. [lnuHa BekTtopa. HyneBol BekTop. EIWHAYHBIA BEKTOP.
Hopmuposannsiil BekTop. JIMHEHbIE onepaiiiy Hajl BEKTOpaMH.

10.CkansipHoe, BEKTOpPHOE M CMEIIaHHOE NpOHu3BelcHHE BeKTOpoB. CBOWCTBa MPOM3BEACHHH BEKTOpPOB.
Heo0xonmumoe u m0CTaTOYHOE YCIOBHE OPTOTOHAILHOCTH BEKTOPOB. Anredpanyeckas U reoMeTpHuecKas
IPOEKIINY BEKTOpa Ha APYTOH BEKTOP.

11.CucteMsl TUHEHHO 3aBUCHUMBIX U JIMHEHHO HE3aBHCHMBIX BEKTOpPOB. lIpn3HaK NTUHENHON HE3aBUCUMOCTH
BEKTOPOB. basuc u pazMepHOCTh BEKTOPHOT'O IPOCTPAHCTRA.

12.Paznoxxenue BekTopa 1mo 0aszucy. AdQuHHas KOCOyroibpHas cucTeMa KoopanHaT. KoopauHaTel TOUKM Ha
KOOPIMHATHON IJIOCKOCTU M B TPEXMEPHOM IPOCTPAHCTBE B aPUHHON crcTeMe KOOPIUHAT.

13. Addunnbie npeoOpazoBaHuUs MIOCKOCTH M X CBOWCTBA.

14.@opmysl ipeoOpazoBaHus IEKAPTOBBIX KOOPAMHAT (PUKCUPOBAHHOW TOYKH Ha TUIOCKOCTH HPH MOBOPOTE
KOOPIMHATHBIX OCEH MCXOAHOW CHCTEMBI Ha Yroa [] ¢ cOXpaHeHHEeM Hayalla KOOpAUHAT.

15.'omeomopdHBIE TONOIOTHYECKHE TPeoOpa30OBaHms FTEOMETPHUYECKUX (PUTYD U Tel.

16.3ananne mpsAMON Ha IIOCKOCTH: oOliee, KaHOHMYECKOEe, HOpMajbHOE, MapaMeTpHYeCKHe YpaBHEHHS
MPsIMOiL; ypaBHEHHE IPSIMON, MPOXOSIIEH Yepes IBE 3aJaHHbIE TOYKW; YPAaBHEHUE IPSAMOU, IPOXOAAILIEH yepe3
3aJaHHYIO0 TOUKY NEPIECHIUKYIISIPHO JaHHOMY BEKTOPY; YPaBHEHHE MIPSIMOM B OTPE3Kax; ypaBHEHHE MIPSIMOM ¢
YIIIOBBIM KO(D(OUIIHEHTOM.

17.3apanue MIOCKOCTH W NOpPAMOM B TPEXMEPHOM IPOCTPAHCTBE. YpaBHEHHE oTpe3ka AB mnpsmoil B
IPOCTPAHCTBE.

18.HaxoxaeHne yria Mexay HpSAMBIMH, MEXIY MPSIMONH M IUIOCKOCTBIO, MEXKIY IJIOCKOCTSIMH. Y CIIOBUS
MapauIeIbHOCTH U OPTOTOHAIBHOCTH JIBYX MPSMBIX, IPSIMOM 1 TUNIOCKOCTH, ABYX IJIOCKOCTEH.

19.PaccrosiHne MeXIy TOYKaMHM Ha MPSIMOM, MEXAY TOYKOM M MpPsIMON, MEXIY TOYKOH M INIOCKOCTBIO.
YpaBHeHus OMcCeKTpHC IS ABYX MPAMBIX Ha IIIOCKOCTH. JleneHre oTpe3Kka TOUKOi Ha JjBa OTpe3Ka B 3aJaHHOM
OTHOIIIEHUH X JJIUH.

20.Kpusble BTOporo nopsaka, ux oduiee ypaBHeHue. OmpeneneHue THIAa KPUBOM 1O OOIIEMY YpaBHEHHIO.
[IpuBeneHne KpUBBIX BTOPOTO MOPSIAKA K TIIABHBIM OCSIM.

21.KpuBble BTOpPOTrO MOpsI/IKa Kak TeOMETPUUYECKOe MecTO Touek. KaHoHM4YecKkue ypaBHEHHSI KPUBBIX BTOPOTO
NOPSIZIKA, OCHOBHBIE MTAPAMETPBI ATUX KPUBBIX.

22.I1oBepXHOCTH BTOPOT'O MOPsAKA, UX KAHOHMYECKHE YPaBHEHUSL.

23. unuHapuyecKue 1 KOHUYEeCKHe TOBEPXHOCTH, TIOBEPXHOCTH BpallleHHsI.

24.3nemenTapnble GyHKIuu. ['paduku npoctedmmx aneMeHTapHbIX GyHKuni. Kommosunms ¢yHKIuii.
25.I1penen ¢ynkuun. HenpepeiBHOCT pyHKIMU B TOUKe M Ha mHTepBajie. Kiaccupukanus Touek paspbiBa
¢ysaknuu. beckoneyHo u 6eCKOHEYHO Majble (DyHKIIWH.

26.MeTobl BEIYMCIICHHS TIPEIENIOB (DYHKIUH, B T.4. UCTIONIB3YS TIPUEMBI PacKpeITHS Heompenenennocteit 0/0,
C/3J,C-14,0C0, 1, 00, 0.

27.Yucnosele mnocienoBaTenbHOcTH. Ilpenen uumcinoBol mocnenoBarenbHOCTH. Teopema Belepmtpacca
(mocTatodyHOE YCIOBHE CYIIECTBOBAHWS TIpEIeNia YMCIOBOM mociemoBaTenbHocTH) CBOWCTBA TPEAEITIOB
YHUCIIOBBIX MOCIEN0BATEIBHOCTEN.

28.IlpousBoanas ¢pyHkuuu. OCHOBHBIE CBOMCTBA MPOU3BOIHBIX. [Ipon3BOAHBIE CITOKHBIX (DYHKLIMH.
29.IpousBoanble BbICHIero Tmopsiaka. [lpaBwno Jlomurans. YacTHele TPOW3BOJAHBIE (QYHKIHH JIBYX
nepeMeHHbIX. Juddepennman ¢ynkmun. [IpowsBogHas QYHKIMH OJHOM INepeMEHHOH, 3aJaHHOH B
napaMeTpHYecKOd u HesIBHOH (hopme.

30.YpaBHeHue KacaTeIbHOM U HOpMalu K KpuBo# B Touke M(x0; y0), 3anannoii ypaBHeHueM y = y(x) u F(x, y)
= 0. HopMaspHBIIl BEKTOp K IOBEPXHOCTH. Y paBHEHHE KacaTeNbHOM IUIOCKOCTH U HOpMaiu B Touke P(x0, yO0,
70). I'paguent pynkunm z = z(X, y).

31.HaxoxzneHre TOYEK JIOKAJbHBIX SKCTPEMYMOB, TOYEK Iepernba KpuBoil. BepTukanbHble, HaKIOHHBIE U
TOPU30HTAIBHBIE ACUMITTOT KPHUBOK.

32.IlepBoobpaznas. HeonpeneneHHbIi HHTErpaj, €ro CBOWCTBA. MeTOIbI HHTET PUPOBAHMSL.

33.HuTerpain ot anredpandecKou Jpoou.

34.Omnpenencaaslie uaTerpaisl. @opmyna Hetotona-Jletioauia. HecoOcTBeHHBIE HHTETPAITEL.

35. IlpunoxxeHus onpeIeICHHBIX HHTETPAJIOB.



IIpumepHble KPUTEPUH OLEHMBAHHS Pe3yabTATOB OCBOECHHS AUCHHUILUIMHBI MPU NMPOBEAEHUH
NMPOMEKYTOYHOI aTTecTalum:

Hopmbr olleHkrM 3HaHWN TpeanoiaraloT yY€T WHAWBHAYaJIbHBIX OCOOEHHOCTEH oO0ydarommxcs,
mudhepeHIMpOBaHHBIA TOAXO0A K OOY4YeHHIO, IIPOBEpPKE 3HAHUWI, yMEHHWH, YPOBHA (HOpPMHPOBaHUS
KOMIETEHLIUM.

B yCTHBIX M MUCHMEHHBIX OTBETaX 00YYAIONINXCS MPHU BHIMOJTHCHUH MTPAKTHYECKUX 3aJaHUN U PaCUCTOB
YYUTBHIBAIOTCS: TIIyOWHA 3HAHWH, BIAJCHHE HEOOXOAMMBIMH YMEHHSIMH (B 00BEMe MPOTpaMMbl), JIOTHIYHOCTh
M3JI0KEHUS] MaTepuia, BKIIoYash 00OOIIEHHs, BBIBOABI, COONIONEHHE HOPM JIUTEPaTypHOH pedH, BiaJcHHE
HABBIKAMHM W TPUEMaMHU BBITIOJHCHHS MPAKTUYCCKUX 3aJlaHUM, TOATBEPXKIACHUE CACIAHHBIX TPU PEIICHUU
MPAKTHYECKUX 3aJaHUN BBHIBOJIOB COOTBETCTBYIOIIMMH HOPMAaTUBHBIMU JOKYMEHTaMH, MPaBIIIBHOCTh pacdera
MOKa3aTeleH, MOTHOTA U TPaBUIHLHOCTh PACKPBITHIX MPOLEAYP W ASHCTBHIA B MPEIIOKEHHOM MPAKTHIECKOM
3a/laHuH.

IIpuMepHasi mIKaIa OLEHUBAHHMS OTBETOB 00Y4YalUIErocs NPH NMPOBEJCHHUU INPOMEKYTOYHOM
aTTecTalMy Mo JUCUHMILUIUHE (AK3aMeH):

O1eHKa «OTIIMYHOY» BBICTABIISACTCS 00YYaIOIIEMYCsI, €CITH OH INTyOOKO U MMPOYHO YCBOWJI IPOTPaMMHBIH
MaTepual, MCYEpHBIBAIOIIE, MOCIEA0BATENbHO, YETKO W JIOTMYECKH CTPOMHO €ro H3jaraer, yMeeT TECHO
VBSI3BIBATh TEOPHIO C TPAKTHUKOH, CBOOOTHO CIPABISAETCS C 3aJadyaMH, BOMPOCAMH W JPYTHMH BHIaMHU
MPUMEHEHUs 3HAHWK, HE 3aTPYIHSAETCS C OTBETOM IIPU BUIAOW3MEHEHHUH 33/IaHWH, MPABIIIEHO 0OOCHOBBIBAET
IMPUHATOC PCIICHUC, BJIAACCT Pa3HOCTOPOHHUMH HaBBIKAMU U HpI/IéMaMI/I BBITIOJTHCHUS IMMPAKTHYCCKHUX 3ajady,
MPaBWJIFHO W TOYHO TIOATBEPXKIAET CHENaHHBIE TPH PEIICHHH TPAKTUYECKUX 3aJaHUl  BBIBOIBI
COOTBETCTBYIOIIUME HOPMATHBHBIMH JOKYMEHTaMH, TOYHO W MPAaBHIBHO MPOW3BOIUT pacueT IMOKa3aTeleH,
JIEMOHCTPUPYET MOJIHOTY U IPABWIIBHOCTD PACKPBITBIX IPOLEAYP U JECHCTBUI B IIPEJIOKEHHOM IPAKTUYECKOM
3aJaHUH.

OreHKa «X0POII0» BBHICTABIAETCS 00YYarOMEeMYycsl, €CII OH TBEPO 3HAET MaTepHall, TPAMOTHO U IO
CYIIECTBY M3JIaraeT ero, He JIOMYyCKasi CyIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABMIILHO PUMEHSIET
TCOPETUYCCKUEC TIIOJIOKCHUA IIPpU PCHICHUH IPAKTUYCCKUX BOIIPOCOB M 3aJad, BJIAJCCT HGOGXOI{I/IMI)IMI/I
HABBIKAMH U TIPUEMAMU UX BBHITTOITHEHHUS.

OrneHka «yHOBJIETBOPHUTEIbHO» BBHICTABISETCS OOYydarONIeMycCsl, €CIH OH HMMeeT 3HAaHHS TOJBKO
OCHOBHOTO MaTepuaja, HO HE YCBOWJI €ro JeTajeil, AOMycKaeT HETOYHOCTH, HEAOCTAaTOYHO MpaBUIILHBIE
(hopMyIMpOBKY, HApYIIEHUS JOTHYECKON TMOCIEeNOBATEIbHOCTH B H3JIOKEHWHM MPOTPAMMHOTO MaTepuaa,
WCTIBITHIBACT 3aTPY/THEHSI TIPY BBHITIOTHEHUH TMPAKTUIECKUX PadOT, 3aTPYyTHAETCS TIOATBEPAUTH ClIEITaHHEIE TIPU
PCHICHUHN NPAKTUYCCKUX SaIlaHI/Iﬁ BbIBOJIbI XOTA OBl OAHUM HOPMATHUBHBIM HTOKYMCHTOM, JOIIYCKACT OIHI/IGKI/I
NpU TPOBEACHUH PACUYETOB IIOKa3aTeliel, HETOYHO HWCIOJb3yeT OCHOBHBIE NPOIEAYPHl W JEHCTBUS B
MPEJI0KEHHOM TPAKTUIECKOM 3a/IaHUH.

O1eHKa «HEYT0BJETBOPUTEIBLHO» BHICTABIISIETCS 00y4JaronIeMycs, KOTOPBIH He 3HAeT 3HAYUTEIbHOM
HaCTu MOporpaMMHOro marepuaia, AOIMYCKAaCT CYHICCTBCHHBIC OIHI/I6KI/I, HCYBCPECHHO, C 6OJ'ILHH/IMI/I
3aTpyTHEHHUSIMH BBITIONHSET MpakTudeckue paboTel. Kak mpaBuiio, olieHka «HEYIOBIETBOPUTEIHLHOY» CTABUTCS
oOydJarommmcs, KOTOpble HE MOTYT IMPOJOJDKHTh OOy4YeHrne O0e3 [IOTIONHUTENBHBIX 3aHITHH 110
COOTBETCTBYIOIIEN JUCIUILIIUHE.

S YCJI0OBUA OCBOEHUA U PEAJIM3ALIMU INCHUTIJIMHBI

5.1 MeTtoanyeckue peKOMeHAAUMH 00yYAKIMMCH 10 U3YyYeHHU IO JUCHHUILIMHBI

B Teuenme cemecTpa CTYIEHTHI OCYIIECTBIAIOT y4yeOHble AECUCTBUS Ha JIEKIMOHHBIX H
MPAKTUYECKUX 3aHATUSAX, YCBAUBAIOT U MOBTOPSIOT OCHOBHbIE MOHATHA. KOHTpoib 3 dexTuBHOCTH
CaMOCTOSITENIbHOW pabOThl CTYIEHTOB OCYIIECTBIISIETCS MyTEM MPOBEPKU OCBOCHHSI MMHU Y4EOHBIX
3a/laHui, MPEeAYCMOTPEHHBIX JJIsi CAMOCTOSITENILHOM OTPaOOTKH.

[IpenoaBanvie W M3yuyeHHe Y4eOHOM AMCHUIUIMHBI OCYIIECTBISETCS B BHUJAE JEKIMOHHBIX U
MPAKTUYECKUX 3aHATHH, IPYNIOBBIX U MHAUBUAYAIbHBIX (OpM pabOThl, CaMOCTOSATEIbHON PabOTHI
CTYJIEHTOB.

Meroanyeckue peKOMEHIALMH 10 OATr0TOBKE CTYACHTOB K NPAKMUYECKUM 3AHATHSAM.

Jis siydiiero ycBOEGHMs M 3aKpEIUIEHUs Marepuana 10 JaHHOM AUCLUIUIMHE CTYIEHTaM
HE00XO0IMMO HaYUUThCs padOTaTh ¢ TUTEpaTypoil. I3yueHue AUCHUIUIMHBI IPEANoaraeT B TOM YUCIIe
OTCJIeKUBAHHUE MYOTUKAIIUI B IEPUOANYECKUX U3IaHUAX U paboTy ¢ Internet.

[Tpu MOATOTOBKE K npakmuyeckum 3aHITHIM CTYACHTHI TOJDKHBI H3yYUTh PEKOMEHIOBAHHYIO
JUTEpaTypy, OTBETUTh HA BOIPOCH M BBIMOJIHUTH BCE 3aJaHHs U1 CAaMOCTOSATENBbHOW paboTel. [lpu



MOJTOTOBKE I1€JIeCO00pPa3HO Ha OCHOBE HM3Y4YCHHsS PEKOMEHJIOBAaHHON IUTEpaTypbl BBIIHCATH B
KOHCIIEKT OCHOBHBIE KaTerOpUU U TOHSATHUSA MO Y4eOHON AMCHUMUILIMHE, MMOATOTOBUTH Pa3BEPHYTHIC
IUTAaHBI OTBETOB M KPATKOE COJEPKAHUE BBIITOJIHEHHBIX 3aJJaHUM.

MeToanuyeckne peKOMEHIAIUM CTYIeHTAM 110 OPraHN3alMU CAMOCTOATEIbHOI PadoThI 1O
HU3y4YEeHHUIO JTUTEPATYPHBIX HCTOYHHUKOB.

[Ipu opranuzanuu CcamMoOCTOSTENBHOM paboThl, cieayeT oOpaTUTh 0CO0O€ BHHMMAaHHUE Ha
PETyJSIPHOCTh U3YYEHUS JIUTEPATyphl. B meproa u3ydeHus TUTepaTypHbIX UCTOYHUKOB HEOOXOAUMO
Tak K€ BECTH KOHCHEKT. B ciydae 3aTpynHeHudl HEOOXOAMMO OOpaTHThCS K MPENoJaBaTeiio 3a
pa3bsICHEHUSIMHU.

MeTtoauyeckue peKOMeHAalMU CTYJAEeHTaM 110 OAT0TOBKeE K IK3aMeHy.

[Tpu moaroToBKe K ax3amery cienyet pykoBojctBoBaThes PI1/I. CTyneHT nomkeH UMeTh B BULY,
YTO HEKOTOPBIE BOIPOCHI, UMEIOIIMECS B IPOTrPAMME, BEIHOCATCS HA CAMOCTOATEIbHOE N3YUEHHUE.

Ha sx3amene cTyfeHT 10JKeH MOKa3aTh 3HAHUE COACPKAHUS IIPeaMeTa, TEPMUHOIIOTUH, YMEHUE
CcBOOOJTHO omepupoBarh e€ro. [Ipu MOArOTOBKE K OTBETY Ha JK3aMeHe CTYIEHTY pa3pemieHo
MOJIb30BaThCsl pabodeil mporpamMmoil AMCUUIUIMHBL. EciM CcTyaeHT mnpu OTBeTe Ha BOMPOCHI
3aTPyIHSAETCS C CAMOCTOSITENIbHBIM U3JI0)KEHUEM MaTepHalla, IPenojaBaTeslb UMEET IIPaBo 3a7aTh EMy
PSA BOIPOCOB, MOOYKAAIOMIMX U HAMPABISIONNX CTYACHTOB K IMOJTHOMY BBICKa3bIBAaHUIO 1O JIAHHOU
TEME, B CJIy4ae, €CJIM OTBEThl HA 3TU BOINPOCHI UCUEPIIBIBAIOT TEMY, OLIEHKA 3a OTBET HE CHUYKAETCS.
Bricka3blBaHUS  CTYJEHTOB JIOJDKHBI COOTBETCTBOBATH CYTH BONpPOCA, OBITH JIOTHYECKH
BBICTPOCHHBIMH, JI0KA3aTEJIbHO PACKPHIBATh OTHOILEHUE OTBEYAIOIIEr0 K M3JaraeMoi Ipoodieme,
BBISIBJISITH JINYHYIO TOUKY 3PEHHSI Ha MCTIOJIb30BAaHUE TEX WM MHBIX MOJI0KEHUI TEOPETUUECKOTO Kypca
B [IPAKTHUYECKOMN pabore.

[IpomexyTouHas aTTecTalds MOXET OBbITh BBICTaBI€HA CTYACHTY IO pe3yjibTaTam
¢denepanbHoro uaTepHeT TecTupoBanus (POI1O, uHTEpHET TpeHaXKEPHI).

5.2 Opranuzanmus caMocTosITeJIbHOI padoThl CTYI€HTA 110 IMCHUIIJIMHE

CamocTosTenbHas padoTa CTyJeHTa SBISETCS KIIOUEBOM cOoCTaBIsIONIeld yueOHOro rmpoiiecca,
KOTOpas ompeznenser (OpMHPOBAaHHE HABBIKOB, YMEHHMH M 3HAHUN, NPUEMOB I03HABaTEIbHOU
JIeSATETLHOCTH M 00eCTIeYBaET MHTEPEC K TBOPUECKOU padoTe.

Opranu3anus caMOCTOSATEIbHOW PabOThI CTYAEHTOB OCYIIECTBIISETCS 110 TPEM HAIPaBICHUSM:

- OIIpeJieJIeHHE LIEIH, TPOTrPaMMBl, IIJIaHa 3a/1aHus WIH paboThI;

- CO CTOPOHBI NPENOAABATENS CTYACHTY OKa3bIBA€TCs IOMOIIb B TEXHUKE U3YUEHUS MaTepuana,
noadope JIuTepaTyphl;

- KOHTPOJIb YCBOEHHMS 3HAHUH, MPHOOpPETeHHs HABBIKOB 110 JUCLHMIUIMHE, OIIeHKa
BBIMIOJTHEHHON KOHTPOJIBHOM pabOTHI.

Mepamu 1o 00ecrieyeHHIO BBINOIHEHHs 00yJaroIIMMUCS BCEX BUJIOB CAMOCTOSTENILHONW pabOThI
SIBIISTFOTCSL:

- Hannume nomenienuii ;s CPC;

- obecrieueHne CpeICTBAMH BBIUMCIIUTENIEHOW TEXHUKH, TPOrPaMMHOE 00ecTieueHIe;

- HATMYKMe pa3JaTOYHOTO MaTrepHala, KOMIUIEKTOB WHIUBUAYAIbHBIX 3aJaHHid, y4eOHO-
METOJMYECKMX MaTepHuaioB, TeM pedepaToB CO CIUCKOM PEKOMEHIYeMOH JHTepaTyphl,
pPEKOMEH/Ialuii 110 pelIeHHIo TUIIOBBIX 3aj1a4, 00pa3oB 0T4eToB O BhinosHeHnu CPC u T.11.;

o0ecrieueHre y4eOHO-METOIMYECKON U CIPAaBOYHOM JIUTEpaTypoii BCEX BUIOB CaMOCTOSTEIbHON
paboTHI.

Hucnunnuna obecrieueHa yaeOHO-METOAMYECKOW JIUTEepaTypol B oO0beMe, TOCTaTOYHOM IS
IPOBE/ICHUS BCEX NMPETYCMOTPEHHBIX BUIOB YUEOHBIX 3aHATHH.

Kaxxnprit o0ydarommiics o TUCHUIUTHHE 00ecTieueH y4eOHO-METOIMUECKON TUTEPATyPO.

5.3 Oco0eHHOCTH MpenoIaBaAHUA IUCHUTIIHHbI

B mensx MakCMMaiabHOTO YCBOCHHUS JWCIMIUIMHBI UCIOJIB3YIOTCS CICAYIONINE TEXHOJIOTHH
o0OydeHus:



. Jlekuus - y4eOHOE 3aHSATHE, COCTABIIIONIEE OCHOBY TEOPETHYECKOTo OOYy4eHUsS H
Jaroliee CUCTEMAaTHU3WPOBAHHBIE OCHOBBI HAYYHBIX 3HAHMM M0 JUCHUILUIMHE, pPacKpbIBarollee
COCTOSIHUE W TEPCHEKTHUBBI Pa3BUTHS COOTBETCTBYIOUICH OOMAacCTH HAyKd UM TEXHUKH,
KOHIEHTPUPYIOILllee BHUMaHHE oOydaromuxcs Ha HauOoliee CIO0XKHBIX, Y3JIOBBIX BOIpOCax,
CTUMYJIMPYIOLUICC UX MMO3HABATCIbHYIO ACATCIIBHOCTD U CHOCO6CTByIOHIee (bOpMI/IpOBaHI/IIO TBOPYCCKOT'O MBIIJICHUS.

J [IpakTnueckass paboTa - cOBMeCTHas JAEATEIbHOCTb CTYACHTOB B TpYIIE O]
PYKOBOJICTBOM JIH/Iepa, HalpaBiIeHHas Ha pelieHue oOIiei 3aayd MyTeM TBOPYECKOTO CIIOKCHHS
pe3yNbTaTOB  HMHJMBUIYaJIbHOW pabOThl WIEHOB KOMAaHIbl C JEJICHHEM IMOJHOMOYHH H
OTBETCTBEHHOCTH.

J CamocrosrenbHas paboTa CTyJeHTa, IPeAyCMaTPUBAET BHINIOIHEHUE paOOTHI - 3aJJaHKE,
KOTOpO€ TpeOyeT OT CTYyACHTa BOCIIPOU3BENCHUS U/UIU 00pabOTKH MOTYYEHHON paHee HHPOpMaIu
B (hopMe, oTpenensieMoii IpernoiaBaTenieM, U TpeOyroIeH, Kak MpaBuiio, TBOPUYECKOTO MOAX01a.

J [IperoaBanre AMCUMIUIMHBI ONMUPAETCS Ha COBPEMEHHBIH MOAXOJ K OOYYEHHUIO H
OpUEHTHUpPYETCSI Ha BHECEHHWE B Ipoliecc OOydeHHsS HOBU3HBI, OOYCIOBIEHHON OCOOEHHOCTSIMU
TUHAMHUKU PA3BUTHUS KU3HU U JEATEIBHOCTH, CIEHU(UKON pa3TUYHBIX TEXHOJIOTUH OOydYeHHS U
NOTPEOHOCTSIMH JINYHOCTH, OOIIECTBA M TOCYAApCTBA B BBIPAOOTKE Yy 0OydYaeMbIX COIMAIHHO
MOJIC3HBIX 3HAHUMN, YOSKIEHUH, UepT U Ka4eCTB XapaKTepa, OTHOLICHUH U ONbITAa TOBEACHHUS.

[IpoBenenue Bcex BHUIOB 3aHATUH TpU TPENOJABAHWM  AWCUUIUIMHBI, TPOBEICHHE
KOHCYJIbTAIIMM, MPOMEXKYTOYHAsI U TEKyIlas aTTecTalisi BO3MOXXKHA C MPUMEHEHUS SJIEKTPOHHOTO
00y4YeHHS 1 IUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

54 MarepuajJbHO-TeXHUYECKOe oDecnieyeHue JUCHUNTUHBI

1. JleKUMOHHBIC 3aHATHSA: KOMILUICKT 3JICKTPOHHBIX MPE3CHTAIMI/CIIaiiIoB, ayUuTOpPHUs, OCHAIICHHAS
MPE3CHTALMOHHON TeXHUKOM (MIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

2. IlpakTuyeckue 3aHATHS: KOMIBIOTEPHBIA KJIACC, MPE3CHTAI[MOHHAS TEXHHKA (MPOEKTOp, 3KpaH,
KOMITBIOTEP/HOYTOYK), MakeTbl mnporpammHoro obOecredenusi (I10) oOmero HasHaueHUs (TEKCTOBBIC
penaKkTophl, rpa@UueCcKUe peaakTophl).

3. Tlpouee: pabouee MecTO MpenojaaBaTess, OCHAIEHHOE KOMIBIOTEPOM C JOCTynoM B MHTepHeT,
paboune MecTa 00YJaIOIIUXCSI, OCHAIEHHBIC KOMITBIOTEPAMH C JOCTYIOM B MIHTepHeT, peHa3HAUYCHHbIC JIJIsI
paboTHI B 3JICKTPOHHOU 00pa3oBaTelibHOM cpene, BoinoHenuss CPC, u 1.1

4. TlepeyeHb JHIEH3UOHHOTO M CBOOOJHO PaclpOCTPaHIEMOro MPOrPaMMHOIO OOCCIICUYCHHUS, B TOM
YHCIIe OTEYECTBEHHOTO MPOU3BOICTBA.

Tabnura 6 — [lepeyeHb mporpaMMHOT0 o0ecieueHUs
No [Tepeuens 110
Microsoft Windows
2 Microsoft Office

[Ipn opraHmzanuy 3aHATHNA, TEKyIIEW W NPOMEKYTOYHOM aTTECTAallMd C IPUMEHEHUEM
JJIEKTPOHHOTO OO0Y4eHUS W JUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOIMHA HCIOJIB3YIOTCA
pa3UYHBIC YJIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI M OHJIAH CepPBUCHI, BXosmue B coctaB DMOC
CTvy.

5.5 Metoaunyeckoe obecrniedeHre 00pa3oBaTeJbLHOIO Mpouecca AJs 00y4eHus
HHBAJUIA0B U JJUI ¢ OrPAHUYCHHBIMHA BO3MOKHOCTHAMMU 3/10POBbA

VYcnoBus opraHuMzallid M COJAEp)KaHHWE OOy4YeHUs U KOHTpOJIS 3HAHUM HWHBAJIUIOB H
oOyyaromuxcst ¢ OB3 1o AuCHUIUIMHE ONPEeNSIOTCS NPOrpaMMON AUCIUIUIMHBI, aJalTHPOBAaHHON
pU HEOOXOIMMOCTH JUIsl 00YUEeHHSI YKAa3aHHbBIX 00y4aroIInXCsl.

Opranuzanus 00y4eHus], TeKyIed U MPOMEXYTOYHON aTTeCTallMH CTYACHTOB-MHBAJIHUIIOB U
ctynentoB ¢ OB3 ocymectBiasercs ¢ y4eToM OCOOEHHOCTEH TCHUXO(DH3NYECKOTO pa3BUTHS,
WH/IMBUIYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX 00YUYAIOIIHUXCS.



Hcxons u3 mcuxo(u3nyeckoro pa3BUTHS M COCTOSIHUS 3/I0POBbSI CTYJIEHTOB-WHBAIUIOB U
cryaenTos ¢ OB3, opranu3yroTcs 3aHATHS COBMECTHO € APYTrMMH 00y4arOIMMUCS B OOLIUX IpyInax,
UCTIONB3YSl COIUAIbHO-aKTUBHBIE M pEQIIEKCUBHBIE METOAbl OOYYEHHUs CO3JIaHHsl KOM(pOPTHOTO
IICUXOJIOTHYECKOr0 KJIMMAaTa B CTY/I€HYECKOM IPYIIE UM, IPU COOTBETCTBYIOLIEM 3asBJICHUH TAaKOTO
oOyyaromerocsi, MO WHIMBHAYaJbHOH MporpamMMe, KOTOpas SBIAETCS MOIUPHUIMPOBAHHBIM
BapUaHTOM OCHOBHOM paboueil mporpamMMmbl JUCHMIUIMHBL. [Ipum 3TOM copepikaHue Hporpammbl
JUCLHUTUIMHBL HE M3MeHsieTcs. M3MeHsAoTes, KaK npaBmiio, (opMbl 00y4eHHS M KOHTPOJS 3HAHUH,
o0pa3oBaTesbHbIE TEXHOJIOIMH U TUAAKTUYECKHE MaTepHAaIbl.

OOyueHue CTYACHTOB-MHBAIMIOB U cTyAeHTOB ¢ OB3 Takke MOMXKET OCYILECTBIIATHCS
WHIMBUYAJILHO W/WIH C TIPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.

JlucTtaHIMOHHOE 00yueHne o0ecreynBaeT BO3MOXKHOCTb KOMMYHHKAIIMH C ITperoiaBaTesniem, a
TaKXe C IPYTUMHU 00y4aeMbIMU TIOCPEICTBOM BEOMHAPOB (HANIPUMEP, C UCIIOIB30BaHUEM IPOTPAMMBI
Skype), 4To crocoOCTBYET CIUIOUEHHUIO IPYIIbI, HalpaBiseT Y4eOHYIO TIpyIIly Ha COBMECTHYIO
paboty, o0CcyX1eHHEe, IPUHATUE TPYIIIOBOTO PEIICHUSI.

B yueGHOM mpouecce A MOBBILIEHUS YPOBHS BOCHPUSATHA M IepepaboTKu yueOHOMH
UHPOPMALIUK CTYJACHTOB-MHBATUAOB M CTyAeHTOB ¢ OB3 mnpuMeHsoTcs MyIbTUMEIUHBIE WU
CrellMaIu3UpPOBaHHbIE TEXHUYECKHE CPEJICTBA IpHUeMa-repesadun yueOHoH nHpopMaluu B 1OCTYIHbIX
dopMax Uisl CTYyIEHTOB C PA3JIMYHBIMU HapYILICHUSIMH, 00€CHe4YUBAETCs BBIMYCK albTEPHATHUBHBIX
(GopMaToB NeyaTHBIX MaTEpUANOB (KPYMHBIM MIPUPT), 3IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB B
dopMax, aganTUPOBAHHBIX K OrPAHUYEHUSAM 3JI0pOBbs OOYyYaIOLIUXCS, HAJIWYUE HEOOXOAUMOTO
MaTepHaIbHO-TEXHUUECKOT0 OCHAIIEHUS.

[Ton6op u pazpaboTka y4eOHBIX MaTEpPHAaIOB MPOU3BOAMUTCS MPEIOIABATENEM C YIETOM TOTO,
YTOOBI CTYACHTHI C HAPYLIEHUAMH CIyXa IoJIydand HH(GOpMaIUIO BU3YallbHO, C HAPYIIEHUSIMH 3pEHUS
— ayJMaJIbHO (HaIlpUMep, C UCII0JIb30BAaHUEM IIPOIPaMM-CUHTE3aTOPOB PEUH).

JUis OCYIIECTBJIEHUS MpPOLENyp TEKYLIEro KOHTPOJS YCHEBAEMOCTH M MPOMEXYTOYHOMN
aTTectauuu oOyyaromuxcs MHBaIUAO0B U yull ¢ OB3 (oHa oneHOYHBIX CpeACTB MO AHUCLUIUIMHE,
MO3BOJISIOIINN OLEHUTh JOCTHKEHHE UMM Pe3yJbTaTOB OOy4eHHUS U YpOBEHb C(HOPMHPOBAHHOCTHU
KOMIIETEHIIMM, MPEeIyCMOTPEHHbIX YYE€OHBIM IIJJaHOM U pabouell NporpamMmoN JUCIHUIUIMHBL,
aJlanTUPyeTCs U1 00yJaroLIMXCsl MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710POBBS C
Y4€TOM HMHIUBUIYAIbHBIX MCUXO(PHU3UOIOTUYECKUX OCOOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIOTEpE, B (popme TecTupoBanus u T.11.). Ilpu HeoOxoaumocTu oOydarommmces
MPEIOCTABIISAETCS TONOJHUTENBHOE BPEMS IS TOATOTOBKH OTBETA MPU MPOXOKIECHUU aTTeCTallUU.



IIpuioxkenne k padoyeii nporpamMme JMCIHIIIHHBI

MaremaTuka
(yKa3bpIBaeTCsi HAMMEHOBAHHME TUCLUIUIMHBI)

43.03.01 CepBuc

0akajiaBpuat

npoguianb CepBuc TpaHCNIOPTAa U 00bEKTOB rOPOACKOIl HHPPACTPYKTYPBbI

AHHOTALIUA

paboyeii mporpaMMbl UCHUTIITMHBI

Maremartuka

HaumeHoearue Oucuunﬂuﬂbz no y’{€6HOMy niawny

JMCLMILIMHA 00s13aTEILHON YacTH yueOHOro I1aHa

cmamyc OUCYUNIUHbL — OUCYUNIUHA 00A3AMENbHOU YaCmU Y4eOH020 NIAHA, OUCYUNIUHA YACMU, OopMUpYemot
VUACMHUKAMU 06PA3068aMenbHbIX OMHOWEHUL

OYHAA

qbopMa O6yll€Hu}1 - OYHAA, 3A04YHAA, OYHO-3A04YHAA

OO6m1ast Tpy10€MKOCTh 3/108
mucturuael (3ET / gac.)
Lenp nzyyeHus: UCHUIIINHBI [loBpimenne  oOmero ypoBHS  (yHZaMEHTANBHOH W  MPHUKIATHOW

MaTeMaTHYeCKOH MOJTOTOBKM CTYICHTOB; PpAa3BUTHE JIOTHYECKOTO W
ITOPUTMHYECKOTO MBIIUIEHUS; (POPMHUPOBAHKE Y CTY/IEHTOB TEOPETUICCKUX
3HAaHUM U MPAKTUYCCKOTO OIIbITa PCHICHUA TUIIOBBIX 3ajayd I10 ManH‘-IHOﬁ
anreOpe, AaHAINTHYECKOW TeOMETpUH W MaTeMaTHYeCKOMY aHAaIU3y;
MPHOOpPETEHNs] HABBIKOB AHATUTHYECKOW OOpPaOOTKM MacCHBOB JIaHHBIX,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUS  QJIGKBATHBIX ~ MaTeMaTW4ecKuX |
MMHTAIMOHHBIX MOJIENICH TpPU  apXUTEKTYPHOM M  KOMIIO3HIIMOHHOM
NPOCKTUPOBAHUU, HMX HCCIENOBAaHWM, JIMATHOCTHKE W  YHCICHHOM
OKCIICPUMEHTUPOBAHNHU C UCIIOJB30BAHUEM COBPEMECHHBIX I/IH(i)OpMa]_II/IOHHO-
KOMITBIOTCPHBIX CPCACTB U TEXHOJIOTUH

Coz[er(aHI/Ie AUCHUITIIMHBI
(OCHOBHBIE TEMBI, Pa3/IeNbl, MOIYJIH)

IPas3ensl JUCIIUILINHGL:
1. MaTpuynas anredpa ¥ aHATUTHYECKasi TEOMETPHS
2. OCHOBBI MATEMATUYECKOTO aHAJIN3a

dopmupyemMbie KOMIETCHITHH
(xoJ1BI)

YK-1. Crioco0GeH OCyIIeCTBIIATh MOUCK, KPUTUYCCKUI aHAIN3 U CUHTE3
UHGPOPMALIUH, IPUMEHSITH CUCTEMHBIN TOAXO/I IS PEIICHUS TOCTABICHHBIX
3a7a4

Koxp! 1 HanmeHnoBanue
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIINU

VK-1.1. JleMoHCTpUpYyeT 3HAHHE HPUHIUIIOB cOOpa, oTOopa U 0000IICHHS
UHQOpPMALMK, METOOUKM  CHUCTEMHOT0  MOAXOHAa  [UId  peLICHHS
npodecCuoHaNbHBIX 3a1a4

YK-1.2. AHanm3upyer ¥ CHCTEMAaTH3UpPYeT pPa3HOPOAHBIE JaHHBIE,
orieHUBaeT AS(QQPEKTUBHOCTh MPOIENyp aHauu3a NpoOJieM U TPHHATHS
pewieHnii B mpoeCCHOHANBHON AEATEILHOCTH

VYK-1.3 IIpumensier HaBBIKM HAyYHOTO MOWCKA U MPAKTUYECKOH pabOTHI C
WHQOPMAITMOHHBIMHI UCTOYHUKAMM; METO/IaMU MPHHSTHSI PEIICHUH

JlucuMnuiHeel, y4acTBYIOLIME B
(hopMUPOBAHUH KOMIIETEHITUN

OcHOBBI ~ TIpoeKTHOW  nesitensHOCcTH, WHbpopmaruka, Dusuka,
IIpuknannas maremaruka, HadepratensHas reomerpus, Beeaenue B
CHenualbHOCTh, (O3HaKOMUTENbHAs NpakTHKa, IIpennuruiomHas
IpakTHKa, TexHonorndeckas npaktuka, [ IpoekTHas npakTuka

OO6pazoBaTenbHBIE TEXHOJIOTUN

HCKHI/IOHHLIC " MMPAKTHYCCKUC 3aHATHUA

®opMa IPOMEKYTOUHOU
aTTeCTalluu (IK3AMEH, 3auem ¢
OYEHKOU, 3ayent)

DK3aMeH




