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1 HEJIb 1 3AJAYN OCBOEHUSA JUCIIUAITJIMHBI

Llenpt0o OCBOGHHUS JAUCHMIUIMHBI MaTemMaTHKa SBISETCA pacllUpeHue U yriayOsieHue
MaTeMaTHYECKUX 3HAHUN CTYACHTOB Ha OCHOBE H3yYCHHsI OCHOB aireOphl, aHAJUTHYECKOW U
Qg depeHraIbHON TeOMEeTPUN, MAaTEMAaTHUECKOTO aHAIN3a, TEOPUH BEPOSITHOCTEH, MaTeMaTHYECKOU
CTAaTUCTUKU U UX IIPUMEHEHUE IPU MATEMATHYECKOM MOJCIUPOBAHUN TEXHOJIOTUYECKHUX IPOLECCOB
pa3paboTKH, MPOU3BOACTBA U JUATHOCTUKU TEXHUYECKOI'O COCTOSHUS CTPOUTENLHBIX O0OBEKTOB.

3agaun JUCLUIUIMHBL: GOPMUPOBAHUE Y CTYJEHTOB TEOPETUUECKUX 3HAHUH, TIOBBIILIEHHE 0O1IET0
YPOBHSI (pyHAaMEHTAJIbHON M NPUKIIAJAHON MareMaTHUYecKOH MOJArOTOBKH, Pa3BUTHE JIOTMUECKOTO U
QITOPUTMUYECKOTO MBIIIICHHS], BEIpAOOTKA HABBIKOB CAMOCTOSITEIBHOIO IOCTPOEHMS aJeKBaTHBIX
MaTEMAaTHYECKUX MOJENIEH U X KOPPEKTHOI'O PELICHHUS.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA
(CIIENUAJIBHOCTN)

JlMcuMIuIMHA OTHOCHTCS K 00sI3aTEIIBHOM YacTH y4eOHOTO TUIaHa.
Tabmuua 1 — Ilucuumuineel, y9acTByoomme B GOpMUPOBaHHH KOMIETEHIHH

JAucnunimnel, y4yacTBywumue B (pOpMHUPOBAHUY
KOMIIeTEeHIIM U

Koa u HauMeHOBaHMe

KOMTIETCHIMH (mepeuncAoTCs AUCIMILIMHBL, TPakTuku, kpome I'D, BKP)
YHuBepcaibHble KOMIIETCHIMHU
YK-1. CnocobGeH ocymecTBIsATh OcHOBBI IPOEKTHOI esTenbHOCTH, MHpOopMaTuKa,
ITIOUCK, KPUTUYECKUM aHATIU3 U ®usuka, [lpuknagnas matematuka, HaueprarensHas

CHUHTC3 I/IHCI)OpMaI_[I/II/I, IMPUMCHSATDb reomMeTpus, BBC,Z[CHI/Ie B CIICIUAJIbHOCTD,
CHCTEMHBII noaxoa Ajid peIICHHA O3HakoMHUTEIIbHAS IIpaKTHKa, Hpe,Z[I[I/IHJ'IOMHaSI IIpAaKTHKa,
ITOCTABJICHHBIX 3aaa4 TexHonmoruyeckas ITpaKTHUKaA, HpOeKTHaH ITpaKTHUKa




3 TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA TN CHUITJINHBI

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

Tabnuna 2 — KoMneTeHImu 1 HHANKATOPHI MX JTOCTHXKCHHS

KomnereHuun u HHAUKATOPLI UX TOCTHKEHUSA

Kon n naumeHnoBanue
KOMIICTCHIIUH

KOZ[ 1 HAMMCHOBAaHUEC UHJAMWKATOpa NJOCTHIKCHUS
KOMIICTCHIIMHU

PesynbTat 00yueHHS O AUCIUILTHHE
(TIoka3arear OCBOCHUSI KOMITCTSHIIHIA)

YHnBepca.nbm,le KOMINETCHIMH

VK-1 - Ciocoben
OCYILECTBIIATh
TIOUCK,
KPUTUYECKUH
aHaIU3 ¥ CUHTE3
nHpopmanny,
MPUMEHSTh
CHUCTEMHBII MTOAXO0N
JUISL peLIeHUs
MOCTAaBJICHHBIX
3a1a4

VK-1.1 JIeMOHCTpUpPYET 3HAaHUE IPUHLUIIOB
cbopa, oTObopa 1 06001IeHNsT UHHOPMALIIH,
METOJUKH CUCTEMHOIO MOAX01a IS
peuieHus NpodecCHOHANBHBIX 33134

3Hare: mpHHOUNBI cOopa, orbopa W
0000111eHNsT HHDOPMAITIH, MATEMAaTHICCKHE
METO/IbI PELIEHHS MPOPEeCCHOHATIBHBIX 3a/1au
YMeThb: oTOUpaTh ¥ 00001aTh HHPOPMALIUIO
C TIIOMOLIbI0O MAaTeMaTHYECKUX METOJI0B

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

00001IeHNsT MaTeMaTHIecKoi MH(pOopMaIum,
MATEMAaTUYECKHUMH  METOJAaMH  PEIICHHS
podeccCHOHANBHBIX 3a/1a4

VK-1.2 AHanu3upyeT U CUCTEMaTU3UpyeT
pa3sHOpPOAHBIE NaHHBIE, OLIEHUBAET
3(h(HEeKTHBHOCTH MPOIETYP aHATIM3a MPOOIeM
Y NIPUHATHUS pEeLIeHU B Tpo(hecCHOHATBHOM
JIEATEIIbHOCTU

3HaTh: MaTeMaTHYECKHE IPUHIHIBI aHATH3a
W CHUCTEMAaTH3alM{ PAa3HOPOIHBIX TaHHBIX,
oLeHKH (P (PEKTUBHOCTH MPOLEAYp aHaIu3a
npobieM M MareMaTHYeCKHe  METOJIbI
NPUHATUS pelIeHUil B MpodeccHOHaNbHON
JIeSITEIbHOCTH

YMeTh: aHaIU3UpOBaTh U
CHCTEMaTH3UPOBaTh Pa3HOPOJHBIC IaHHEIE,
oneHUBaTh AP PEKTUBHOCTH MPOLIEAYP
aHaJIM3a MPOOJIEM M MaTEeMaTHIECKUX
METO/IOB IPUHATHS PELICHUH B
npodeccHOHAIBHOM NesITeIbHOCTH

Brnaners: MeToaMu MaTeMaTHIECKOTO
aHaJIM3a ¥ CUCTEMAaTH3alUH Pa3HOPOIHBIX
JIAaHHBIX, OLIEHKH 3((EKTUBHOCTH TPOLELYP
aHajM3a NpodJieM U MaTeMaTH4ecKHe
METO/IbI IPUHATHUS PELICHUI B
podecCnoHaATBLHOM JesITEIbHOCTH

VK-1.3 IIpuMeHseT HaBbIKY HAy4YHOT'O IIOUCKA
U TIPaKTHYECKON pabOTHI C
MHQOPMALMOHHBIMU HCTOYHUKAMH;
METOAAMU NPUHSTHS PELICHUI

3HaTh: MPUHIUIIBI HAYYHOr'o IIOMCKa M
MPaKTUIECKOit paboTsl c
I/IH(i)OpMaHI/IOHHI)IMI/I HCTOYHUKAMU,
MaTeMaTHYeCKHe METOJIBI TPUHATHS
pelieHuit

VYMeTh: BBHINOJMHATh HAYYHBI MOUCK H
MPAKTHYECKYTO paboty c
nH(pOpMaMOHHBIMA HCTOYHHUKAMU;
IIPUMEHATH MaTEMaTUYCCKHEC METOAbI

HNPUHSTHS PELLICHUN

Brnaners: HaBBIKAMH HAYYHOTO TTOVCKA U
MIPaKTUYECKOil paboThI ¢
MHPOPMAINOHHBIMU HCTOYHUKAMU;
MaTeMaTHYECKUMH METOAAMHU PUHITHS
penieHni




4 COAJEP KAHUE JUCHUIIJINHBI

4.1 TemaTH4ecKHUH IJIAH JUCIUTLINHDI

OOm1as TpyI0eMKOCTb TUCIUTUIMHBI COCTABIISICT 3 3aUeTHBIX eanHUIIbI, 108 yacos.
Paznensr qucnumumabl «MaTemMaTuka» U BUIbI YIeOHON HArpy3KH 10 3TUM pasjiesiamMm

MIpUBEJICHBI B Ta0OIuUIIE 3.

Tabnuma 3 — Pacnipenenenne GoHga BpeMeHU MO TeMaM TUCITUTUIHHEI

Ne Tembl

HauMeHoBaHHue TeMbl IHCHUILIMHBI

Bcero
4yacoB

Buasbl yueOHoOi#i HArpy3Kd U UX

TPYAOEMKOCTb, YaChl

KonTakTHas pabdora

Jlekuun
IIpakTHyeckune
3aHATHS™
JlaGopaTopHbIle
paéoTer*

CPC

[EEN

Tema 1. Matpunpl. Oniepanuy HajJ MaTPULIAMA

N

Tema 2. Onpenenurenu. OOpaTHas MaTpula

Tema 3. CucTeMbl THHEHHBIX alre0pandecKux
ypaBHEHUI

Tema 4. Bektopel. Onepanyii HaJl BEKTOpaMu

Tema 5. [IpsiMast 1 IIOCKOCTH

Tema 6. Cuctemsl koopauHat. AdduHHbIe 1
romMeoMopQHbIE 0TOOpaKEHUS

Tema 7. KpuBble BTOPOro nopsiika U UxX 3alaHue

00}

Tema 8. YpaBHEHUS KPUBBIX U TOBEPXHOCTEN

Tema 9. DnemenTapusie QyHkuuu. Kommnosumms
byHKITHI

W (WOl w oW o1 [Wlw

N
N NN N (NN NN
|

N I I I

10

Tema 10. [Ipenen pynkuun. beckoneuHo Gonpive u
0eCKOHEeYHO MaJible PyHKIHN

(BN

1

[EEN

Tema 11. PackpbiTHe peeNbHbIX HEOMPEIeIeHHOCTEN

12

Tema 12. HucioBbie 1OCIE10BATENBHOCTH

13

Tema 13. [IponsBoHas u quddeperiman GyHKIIN

14

Tema 14. CocTaBieHne ypaBHEHUH KacaTEIbHbBIX U
HopMarieit. ['paguent QyHKImn

W |O1[Ww|N]| o1

|
N NNN N
|

= R

15

Tema 15. MccnenoBanue xapakTepHBIX CBOMCTB
rpaduka QyHKINN METOJaMH MaTeMaTHIeCKOTO
aHaJIM3a

16

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

17

Tema 17. HeonpenenenHslil HHTErpai OT
UIreOpanvecKon Ipodu

18

Tema 18. OnpesrenieHHBIN HHTETpAT

19

Tema 19. HecoGcTBeHHBIE HHTETPAJIBI

Rk -

20

Tema 20. [IpuioxeHus onpeeIeHHbIX HHTETPATIOB

wWlwlol| w

NININ DN

JK3aMeH

HUTOI'O:

108

18 36 -

18




4.1.1 JIeknMOHHBIE 3aHATHS

HaunmenoBanmue
Ne i/ Kparkoe conepxanue
TeMbI AMCUUIIIMHBI
1 [TorsTre MaTpumpl. Kinaccudukanws BumgoB MaTpuil. JInneinse
Tema 1. MaTpunel. Onieparuu joriepariuy Hag MaTpunamMu. [Ipoussenenue Matpull. DiaeMeHTapHbIE
HaJ MaTpULIaMU mpeoOpa3oBaHMsl CTPOK MaTpHIl. DKBUBAICHTHbIC MaTpHLbL. PaHT
MaTpHULIBI
2 Matpuunble ypaBHeHHA. OOIINI BUJ CHCTEMBI anreOpandecKux
N IMMHEWHBIX ypaBHEHUH. COBMECTHBIE U HECOBMECTHBIE, OIIPEICIICHHBIE
Tema 3. CrcTeMbl THHEHHBIX
. |1 HEompeneneHHbIe, OJHOPOAHBIE M HEOIHOPOIHBIE CUCTEMBI
anreOpanvyecKkux ypaBHEHUH N . .
ypaBHEHUI. MaTpuuHbIil METOZ PELIeHNs ONPEAETICHHON CUCTEMBbI
ITMHEHHBIX YPABHEHHM.
3 Tema 5. [Ipsimas 1 miockocTs [O01Iee, KAHOHMYECKOE, HOPMaJIbHOE, TapaMeTpUIeCcKre YpaBHEHHS
MPsIMOI Ha TTOCKOCTH; YPaBHEHUE MPSIMOU, TIPOXOIAIICH uepes 2
[TOYKH, — IPSIMOM € YIIIOBBIM KO3()(HUIIEHTOM, — IPSIMOI1 B OTpE3KaXx,
— IIPSIMOM, IPOXOALIEH YepPE3 TOUKY NEPIEHAUKYJIISIPHO JAHHOMY
BEKTOpY. 3a/laHue NMPAMON U MIIOCKOCTH B TPEXMEPHOM MPOCTPAHCTRE.
|YpaBHEHUE OTpe3Ka NPSIMOH.
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 BTOPOT'O NOPSAAKA, OCHOBHBIC IapaMETPhI 3TUX
KPHUBBIX
5 Tema 10. IIpenen pyakumu. [Onpenenenune npeaena GpyHknnu. HempepbIBHOCTS PYHKINN B TOUKE
beckonewHo OoJbIINE U 1 Ha uHTepBaje. Kimaccudukanus Touek pazpbiBa QyHKIHM.
OeckoHeuHO Manble pyHKIMK |beckoHeuHo 1 OeCKOHEYHO Majble (PyHKIHU.
6 Tema 13. IIpousBogHas u [TponsBoanast pyHKIMHU. ['eoMeTpriIecKuii 1 MEXaHUIECKHI CMBICTT

imud dhepernman GyHKITIN

mpon3BoIHOM. Heo0xommmoe 1 J0CTaTOYHOE YCIOBHUE CYIIECTBOBAHHS
Mpon3BOJHON PyHKIMK B Touke. OCHOBHBIE CBOWCTBA POU3BOIHBIX.
[TponsBoanbie croxkHBIX GyHKIMA. Jnddepennman pynknmu.

7 Tema 15. MccinegoBanue HaxoxaeHre MHTepBaJIoOB MOHOTOHHOCTH, TOYEK JIOKAJIbHBIX
XapaKTEepPHBIX CBOMCTB PKCTPEMYMOB, TOYEK Tlepernda KpuBoil. BepTukansHbie, HAKJIOHHBIE U
rpaduka QyHKIIMH METOIaMU  [FOPU30HTAIBHBIC AaCUMIITOT KPUBOH
MaTEMaTHYECKOTO aHaJIN3a

8 ITepBooOpasHas HKLOUSA UL sk f(X).  OnpeneneHue
Tema 16. [lepooOpasHasi. P p by by 0 p N

o HaX0XICHUE HEONPECICHHOr0 MHTErpaja Kak omnepalud, oOpaTHOH
HeompeneneHHbIN MHTErpa, o
5 ImrdpepeHInpoBaHuUIO. Wnrerpanbheie KpHUBBIE. CBoiicTBa]
lero cBoiicTBa. MeToibl
HEONpEeAeNIEHHOTO WHTerpana. Ta0muuHble WHTEerpanbsl. MeToj|
MHTETPUPOBAHUS
[HETTOCPEICTBEHHOTO HHTETPUPOBAHMSL.
9 MuTterpanbHas cymma. OnpeeneHne onpeaeIeHHOr0 HHTerpaia Kak
peiesa nHTerpaibHOM cyMMbl. HeoOxoaumoe ycioBue
Tema 18. OnpeneneHHbIit MHTErpupyeMocTu QyHKIMH. JlocTaTouHOE ycioBue
MHTETpal MHTETPUPYEMOCTH PyHKIMHU. ['eOMETpUIECKIIT CMBICIT OITPEIEIICHHOTO
mHTerpana. CBoicTBa onpeneneHHoro narerpana. ®opmyna HeroToHa
UleitOnuma. HTETpast ¢ mepeMeHHBIM MPeIeioM HHTETPUPOBAHUS.
4.1.2 llpakTHYecKHe 3aHATHS
HaumenoBanue
Ne i/ Kpartkoe conep:xxanue
TeMbI JUCIUAIIJIHHbI
1 Tema 2. Onpenenureny. Onpenenurent, ux CBOMCTBA, aJrOPUTMBI BBIYHCJICHUS

OO6patHast MaTpuIa

onpenenuteneii. CoOCTBEHHBIE YNCIIAa KBaAPATHOM MaTpULbl. MUHODEI
MaTpHIIbl, 0a3MCHBIE MHHOPBI, TJIaBHBIE MUHOPBI KBaIPATHON MaTPHIIBL,
MUHOPBI ~ DJIEMEHTOB  KBQJIpaTHOW  MaTpulpl.  AlreOpandeckue
IMOTIOJTHEHUST 3JIEMEHTOB KBagpaTHOM Marpuupl. OOpaTHas marpuua.
HeoOxonmumoe M AOCTaTOYHOE YCIOBHE CYIIECTBOBaHMSA OOpPaTHOMH|
MaTpuIlbl. MeTombl pacdera oOpaTHOW MaTpHUIlBI M MPOBEPKA
[IpaBMJIBHOCTH pe3yjibTaTa pacueTa. MeTojga OIpeNeneHus paHra

IMATPULIbL




2 Tema 3. Cuctemsl JuHelHbIX|Pelienne onpeneneHHoN cucTeMbl ypaBHeHH#H 1o popmyiam Kpamepa.
anreOpanyeckux ypaBHeHuit |[Metox ['aycca perieHust cucreMbl JHUHEHHBIX ypaBHEHHH. Teopemal
Kponekepa-Kanmemn. basucHoe pemieHne B cioydyae peLIEHUs

HEeopeJeJICHHOM CUCTEMBbI IMHEWHBIX anreOpandeckux ypaBHEHUH

3 Tema 4. Bekropsl. Onepaunn3ajjanue KOOPAWHAT TOYKHU B IPSIMOYTOJBHOM JEKapTOBON cHCTEME

HaJ BEKTOpaMH KoopauHat. KoopauHatel panmyca-BEKTOpa, MPOBEICHHOTO B TOUKY]
M(X; Y; Z), © ero pasIoXKeHHE II0 OpTaM [IeKapTOBOM CHCTEME
KoopauHat. Hampapmisromuye KOCHMHYCBHI Kak IMPOEKLUH €IUHUYHOTO)
panuyca-BeKTOpa Ha KOOPIOMHATHBIE OCH JEKapTOBOH CHCTEMB]
KoopauHat. CBOOOAHBIE BEKTOPHL. YCIOBHS PAaBEHCTBA BEKTOPOB.
KonnuueapHele W KOMIUIaHapHble  BeKTOopel. KoopauHaTHOE
MpencraBieHue BekTopoB. JlnuHa BekTopa. HyneBoil BekTop.
Envauunbid BekTop. HopMupoBaHHbIM BekTOp. JIMHEWMHBIE onepaliuy
Haj BekTopamu. CKallipHOE, BEKTOPHOE M CMEUIaHHOE MPOU3BEACHUE
BekTOpoB. CBOMCTBa TNpoM3BEeACHUN BeKTOpoB. HeoOxoammoe W
MOCTaTOYHOE YCIIOBUE OPTOrOHAIBHOCTH BEKTOPOB. Anredpanyeckas y
reoMeTpryecKas NPOCKIIMY BEKTOPa Ha APYTOi BEKTOP.

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

METOJITaMU aHAJTUTHYECKOW T€OMETPHUH.

5 Tema 6. Cricrembl KoopauHAT.[POPMYIIBI TPeoOpa30BaHus JEKAPTOBBIX KOOPAMHAT (PUKCHPOBAHHOM|
A dunHBIE 1 TOMEOMOP(QHBIETOUYKH Ha IUIOCKOCTH IMPHU HOBOPOTE KOOPAMHATHBIX OCEH HMCXOIHOH
0TOOpaKeHUs CHCTEMBl Ha YIOJI () C COXpaHEHHEM Hauajla KOOpIAMHAT. 3ajaHHe

[KOOpAMHAT TOYKH B MOJIIPHON CHUCTEME KOOPAMHAT Ha IUIOCKOCTH, B
MAIHHIpUYECKOW W cepuueckoil cuctemax koopauHat. CUCTEMBI
IMUHEHHO 3aBUCUMBIX WU JIMHEWHO HE3aBUCUMBIX BEKTOPOB. lIpu3Hak
MUHEHHOM HE3aBUCHUMOCTH BEKTOpoB. basuc u  pasmepHOCTH
BEKTOPHOT'O NMPOCTPAHCTBA.

Paznoxenue BekTopa no Gasucy. AQQuHHAs KOCOYroibHas CUCTEMA)
KOOpAWHAT, KOOPAMHATHI TOYKHM B 3TOH KOOPAMHATHOM CHCTEME.
IAd¢uHHBIE mpeoOpa3oBaHUs — TUIOCKOCTM W WX  CBOMCTBA.
"omeoMoOpdHBIE TOMOJOrHYECKHE MPeoOpa3oBaHMsl Te€OMETPHUYECKHX|
(buryp u Ten

6 Tema 7. Kpubie BrTOporolAmpobanus anropuTMa IPHUBEICHUS KpPUBBIX BTOPOTO IOPSAIKA K|
MopsiiKa U UX 3aJjaHne [IABHBIM OCSIM TTPH 331aHHOM O0IIEM YpaBHEHUH KPUBOU.

7 Tema 8. YpaBHeHus kpuBbIx HllapameTprueckie ypaBHEHUS 1 yPaBHEHUS B MOJIIPHBIX KOOPAMHATAX|
MOBEPXHOCTEM KPUBBIX Ha IUIOCKOCTH M IIOCTPOCHHE TIpauKOB ITHX KPHBBIX.

[MoBepxHOCTM 2-TO TOpsiAKa, WX KAHOHWYECKHE YPaBHEHUS.
[{rmHaapryeckie M KOHHUYECKHMe MoBepxHOCTH. IloBepxHOCTH
BpaleHus

8 Tema 9. DnemeHTapHbBIE Knaccudukanus snemenTapHbx GyHKnui. ['padguku npoctedmmx
bynkun. Kommosumms biiemeHTapHbIX GyHKIwA. CraoxHas pyHKINS KaK KOMIO3HUIIHS
byHKUIMI bileMEHTapHBIX (PYHKIMH.

9 Tema 10. [Ipenen ¢pynkuuu. |MeToabl BEIUMCICHHUS NPeAeIoB GYHKIUH, IEPBBIN 3aMeyaTelbHbIN
beckonewHo OoubIme u [penes, BTOpoy 3aMeuaTenbHbId npeen. OnpeneneHue drcia
OeckoHeuHO Manble QYHKIMK [pa3phbIBOB aHATMTUYECKH 3aJJaHHOW (DYHKIIMU H OTIPEJIeNICHHE UX POoJia.

IbeckoneyHo OosbIMe U OECKOHEYHO MaJible ()YHKLINH, UX CBOHCTBA

10 (Tema 11. PackpeiTue [puembl packpbiTus Heonpeaenennoctei 0/0, oo/, o — oo, 0-00, 17, 0°,
[IpeaeabHBIX o0
HEOoIpeIeJIeHHOCTEN

11 |[Tema 12. Yucnossie OrnpeaeneHre YUCIOBbIX MocieaoBaTebHoCcTed. Cxoasaumecs u
[TOCIIEA0BATENEHOCTH [pacxonduIrecs Mocaea0BaTeNbHOCTH. [Ipeaensl yncnoBbIx

[10CIIEe10BAaTENBHOCTEN U UX CBOMCTBA
12 (Tema 13. [IpousBoanas u ITpousBoansle BeICIIErO nopsiaka. IIpasuio Jlonurans. YactHeie

Imuddeperunan GyHKIIN

POM3BOJHbIE QYHKIIMU ABYX NepeMeHHbIX. [IponsBoanas GpyHkIun
0JTHOH MepeMeHHOM, 3aJaHHON B MapaMeTPUIECKON U HesIBHOH (opMe.
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Tema 14. CocTaBienue
YpaBHEHUI KacaTeIbHBIX H
HopMmadei. [ paguent
(byHKIH

YpaBHEHHE KacaTelbHONM M HOpMalu K KpuBoi B Touke M(Xo; Yo),
3amanHoit ypasHenueM Y = Y(X) u F(X, y) = 0. HopmanbHbIii BEKTOp K
MIOBEPXHOCTH. Y paBHEHHE KacaTeIbHOHN INIOCKOCTH M HOPMAJIH B TOUKE
P(Xo, Yo, Zo). I'pamment ¢yHkuum 2z z(x, y). Harepnperanus
HarpaBJIeHNs TPaJHEeHTa H AaHTUTPAIUCHTA.

14 |Tema 16. IlepBooOpazHas. MeTton mpeobpa3zoBaHUs TEPEMEHHOM HHTCTPUPOBAHUS, METO.T
HeompeneneHHblil HHTErpai, [MHTETPUPOBAHMS MIOJCTAHOBKOM, METOA HHTETPUPOBAHUS 110 YACTSIM.
ero ceorcrea. MeTosl
MHTErPUPOBAHNUS

15 [Tema 17. Heonpenenennsii  [MeToa HeonmpeneaeHHBIX KOAPGUIIMESHTOB AJIS TOKISCTBEHHBIX
MHTErpal OT anredpanyeckoi [MHOrowieHoB. [IpeacTaBiuenne HenpaBUIIbHOW anredpanyeckon 1poou
Inpobu B BU/IC CYMMBI €€ eSOl YacTH U MPaBUIbHOM qpoOu. Paznoxenue

MpaBUILHOM anredbpandeckoit mpodu Ha npocTeimme. Haxoxnenne
[HEOTIPEAETICHHOTO MHTErpaia OT airedpanveckoi Ipoou.

16 [Tema 18. OnpenencHHBIH [TpakTHyeCKME METOABI HAXOXKACHUS ONIPEACIICHHOTO UHTErpaia.

MHTeTpa DopMyIIBl pacyeTa onpeeIeHHbIX HHTETPAIOB OT HaTypaJIbHbIX
cTereneii Sin X u COS X B mpeenax ot 0 o /2. Haxoxaenue
[JI0Ia e KPUBOJIMHEWHBIX Tpanenuil.

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

MHTETpasibl IAGCOITIOTHAS CXOAUMOCTH HECOOCTBEHHOTO HHTerpana. KocBeHHbIe
MPU3HAKK CXOJUMOCTH HECOOCTBEHHBIX HHTETpaoB. VccnenoBanne
CXOIMMOCTH U HaX0XKJCHHE HECOOCTBEHHBIX HHTEIPAJIOB
18 [Tema 20. IIpunoxenus Haxoxmenune mmomaan (GUrypsl Ha KOOPAMHATHOM TIOCKOCTH,
OTIpeJICICHHBIX MHTETPaJIOB  [OrPaHUYCHHOH 3aJaHHBIMH NPSMBIMHU U KPUBBIMHU JIMHUSIMU; 00beMa
rena, 00pa30BaHHOTO B Pe3yJibTaTe BPAlICHUS! BOKPYT OCH X WIJIH OCH Y
(uryphl, OrpaHUYEHHON 33JaHHBIMU JIMHUSMH; KOOPAMHAT LIEHTPa
Macc Tena.
4.1.3 JlaGopaTopHble 3aHATHS He IPeAyCMOTPEHbI y4eOHbIM IVIAHOM
4.1.4 CamocrosiTesibHAsi paboTa CTY/IEHTA
Ne ni/n HaumenoBanue Bux CPC
TeMbI JUCHHUILINHBbI
1 Tema 1. MaTpuusl. Onepauuu
[TpopaboTka 1 u3ydeHne yueOHOro MaTepuaia JeKIMOHHOTO 3aHATHS
Ha/l MAaTPHIIAMH
2 Tema 2. OnpenenuTeny. [MpopaboTka 1 U3ydeHne y4eOHOTO MaTepraia JEKIIMOHHBIX 1
(OOpaTHas MaTpuIia MpaKTUYECKUX 3aHATUN. BeimonHenue gomamnero 3aganus Ne 1
3 Tema 3. Cucremsl muHelHbIX |[IpopaboTka u u3ydeHne yueOHOTro MaTepHraia JeKIIMOHHBIX U
areOpanveckux YpaBHCHUH [IPAKTHUYECKUX 3aHATUH. BeinojHeHue qoMariHero 3aganus Ne 2
4 Tema 4. Bektopsl. Onepanuu [[IpopaboTka 1 u3yueHre yueOHOro MaTepraa JICKIIMOHHBIX U
Ha/l BEKTOPaMHU MpakTU4YecKuX 3aHsATHH. Boimonnenne gomamnero 3aganus Ne 3
5 Tema 5. IIpsimast u mockocTs |[IpopaboTka u u3ydeHne yueOHOTo MaTepraia JeKIIMOHHBIX U
[MPaKTHYECKUX 3aHATHN. BrimonHenue qomantaero 3aganus No 4.
6 Tema 6. CricTeMbl KOOpIMHAT.
AOHHHBIC H FOMCOMOP(HBIC [MpopaboTka 1 U3ydeHue yaeOHOTo MaTepHraia MpakTUIeCKOro
oTOOpaxeHus parvITis
7 Tema 7. KpuBbie BTOporo [TpopaboTka 1 M3ydeHne yaeOHOTO MaTepraia JICKITMOHHBIX U
MopsiiKa ¥ WX 3aJ]aHne MMPaKTHYECKUX 3aHATHH. BrirmonHeHne qomamntaero 3aganust No 5.
[TpoxosxaeHne TecTUpOBaHHS O BolipocaM pyoexxHoro tecta Ne 1
8 Tema 8. YpaBHeHus kpuBbix u|l[IpopaboTka 1 n3ydeHne yueOHOTo MaTepHraia MpakTHIeCKOTo
[MOBEPXHOCTEN BaAHATHUS
9 [Tema 9. DnemeHTapHbIe

bynkuun. Komnosunus
(byHKIHI

[TpopaboTka 1 n3ydeHue y4eOHOTO MaTepHaia JEKIIUOHHBIX 1
MPaKTHYECKUX 3aHATHNA. BeImomHeHne qoMamnraero 3aganus Ne 6.
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Tema 10. [Ipenen pyHkmuu.
beckonewHno Oouplime u
OecKOHEYHO Mautble (DYHKITHI

[TpopaboTka 1 n3ydeHne yd4eOHOTO MaTepraia JeKITUOHHBIX
[MPaKTUYCCKUX 3aHITUH.

11 |Tema 11. PackpbiTue

— [TpopaboTka u u3yenue y4e0HOT0 MaTepraa JEKIIHOHHBIX U
N MpaKTUYeCKUX 3aHATHN. BoinonneHne nomaninero 3aaanus Ne 7

HeonpeaeIeHHOC-Tel

12  [Tema 12. Yucnobic [TpopaboTka u n3y4eHne yueOHOTO MaTepraia MPaKTHIeCKOTO
MoCIe0BaTeNb-HOCTH BaHATHS

13 (Tema 13. [IpousBognas u [TpopaboTka 1 U3ydeHne yueOHOTO MaTepHraia JEKIIMOHHBIX 1
imud dhepennman Gpyakmum MPAKTHIECKUX 3aHITHH.

14 [Tema 14. CocraBieHue
ypaBHEHUH KacaTenbHBIX U [[I[popaboTka 1 nu3yueHne yd4eOHOro MaTepuana JeKIHOHHbBIX 1
HopMarei. ['pagueHT MpaKTU4YeCKUX 3aHATHH. Boimonnenne gomaminero 3aganus Ne 8
byHKIIIH

15 [Tema 15. UccnenoBanue
XapaKTepHBIX CBOMCTB

[TpopaboTka 1 u3ydeHne yueOHOro MaTepuasa JeKIMOHHOTO 3aHATHS

rpaduka QyHKIHA METOIAMH
MaTeMaTHYEeCKOr0 aHaIn3a

16 ([Tema 16. [lepBooOpazHasi.
Heonpenenennsrii uaterpai, [[IpopaboTka n u3yueHUe y4eOHOr0 MaTepraia JICKIIMOHHBIX U
ero cBorcTBa. MeTobl MPAKTUYECKHUX 3aHATHN.
MHTErPUPOBAHUS

17 [Tema 17. Heonpenenennsrii [[[popaboTka u u3ydeHrne yueOHOTO MaTeprala JEKIIHOHHBIX U
MHTETpal OT aNre0panyeckol |[IPaKTUYECKUX 3aHATHA. BrimoaHeHue qomarrHero 3aganust Ne 9.
Impobm [TpoxoxaeHre TecTHpOBaHU 110 BOIIpocaM pyodexHoro Ttecta Ne 2

18 [Tema 18. OnpeneneHHbII [TpopaboTka 1 n3ydeHne ydeOHOTO MaTepraia JEKIUOHHBIX H
MHTErpal [MPaKTHYECKHUX 3aHATHH.

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

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

OIIPCACIJICHHBIX NHTCTPAJIOB

BaHATHA




4.1.5 NnTepakTUBHbBIE (GOPMBI 3aHATHI He PeyCMOTPEHb] Y4eOHbIM IIJIAHOM

4.2 YueOHo-MeToAMUYecKoe H HH(POPMALIMOHHOE o0ecedyeHne TUCIHIINHBI

4.2.1  Jlureparypa
1. Bricmias matematuka. Tom 1. Jluneiinas anreO6pa. BekTopHas anreOpa. AHaauTHYeCKas
reometpus : yueOHuk / A. I1. 'ocnomapukos, E. A. Kaprniosa, O. E. Kapnyxuna, C. E. Mancyposa ;
noxa peaakuuen A. I1. 'ocnonapukos. — Cankt-IletepOypr : HanimonaasHBIM MUHEPAIbHO-CHIPHEBOM
yauBepcuteT «[opHbrit», 2015. — 105 c. — ISBN 978-5-94211-710-8. — TekcT : 31eKTPOHHBIH //
[{udposoit o0pasoBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/71687.html (mara obpamenus: 08.06.2023). — Pexum mocryma: ajis
aBTOpH3Hp. mosb3oBateneii. - DOI: https://doi.org/10.23682/71687
2. Bricmias marematuka. Tom 2. Hauano martemaTtudeckoro anammza. [uddepenunmanshoe
ucurcieHne QyHKIuN OqHON epeMeHHOM U ero npuioxeHus : yueoHuk / A. I1. T'ociogapukos, U. A.
Bonsinckas, O. E. Kapnyxuna [u ap.] ; non penakuueii A. I1. l'ocnogapukos. — Cankt-IletepOypr :
HanmonaneHelii MUHEpanbHO-ChIpheBOM yHUBEpcuTeT «l opHbrity, 2015. — 104 c. — ISBN 978-5-
94211-711-5. — Tekcr : anexkrponnsii // Ludposoii obpazoBarenbhblil pecypc IPR SMART : [caiit].
— URL: https://www.iprbookshop.ru/71688.html (1ara oopamenus: 08.06.2023). — Pexxum nocrymna:
JUIsl aBTOpHU3Mp. mojb3oBateneid. - DOI: https://doi.org/10.23682/71688
3. Briciiass marematuka. Tom 3. DnemenTsl Bbiciie anreOpsl. MHTErpampHOE HCUYUCICHUE
GyHKIMH OAHOI epeMeHHOH 1 ero npuioxenus : yueOHuk / A. I1. 'ocnogapukos, B. B. Bakun, M.
A. Kepeituyk [u ap.] ; non penakuueit A. I1. T'ocnonapukoB. — Cankr-IlerepOypr : HanmonanbHblit
MHUHEpaJIbHO-ChIpheBON yHUBepcuteT «l opHbrii», 2015. — 102 c. — ISBN 978-5-94211-712-2. —
Tekct : anekrponHbd // Ludposoit obpaszoBarenbublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71689.html (mata oGpamenus: 08.06.2023). — Pexum mocryma: mmis
aBTOpU3Mp. mosk3oBareneit. - DOI: https://doi.org/10.23682/71689
4. Beicias marematruka. Tom 4. Jluddepenuunansusie ypaBHeHus. Psnapl. Pagst @ypbe u
npeoOpaszoBanue Pypoe. JAuddepenHnnanbHoe 1 UHTErpaIbHOE UCUUCIEHHE (QYHKIHUNA HECKOJIBKHX
nepeMeHHbIX. Teopus nons : yueonuk / A. I1. T'ociogapukos, M. A. 3anenwus, I'. A. Konron [u ap.] ;
nop penakuueit A. I1. I'ocnionapukoB. — Cankt-IlerepOypr : HanmoHaabHbIH MUHEpalbHO-ChIPBEBOM
yHuBepcuteT «lopHbIit», 2015. — 213 ¢. — ISBN 978-5-94211-713-9. — TekcT : 351eKTpOHHBIN //
[Mudposoit o0pa3oBaTenbHbIHI pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/71690.html (mara o6pamienus:: 08.06.2023). — Pexum jgocrtyma: s
aBropu3up. nonb3osareneii. - DOI: https://doi.org/10.23682/71690
5. Briciias matematuka. Tom 5. Teopust BeposiTHOCTE. OCHOBBI MATEMAaTHYECKOM CTaTUCTUKH.
Teopuss GyHKIMH KOMIUIEKCHOTO mnepeMeHHoro. OmnepanmoHHoe ucuucieHue : ydeOHuk / A. IL
l'ocnonapukos, E. I'. bynnakosa, JI. U. I'onuap [u np.] ; nox penakuueit A. Il. 'ocnogapukos. —
Cankr-IlerepOypr : HarmoHanbHBI MEHEPaTLHO-CHIPhEBOI yHUBEpcHTET «I opHBIIY», 2015. — 207 C.
— ISBN 978-5-94211-715-3. — Texkcrt : snexrponHsii // L{udposoii odpazoBarensHbIi pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/71691.html (mata o6pamenus: 08.06.2023).
— Pexxum gocryma: st aBTopusup. nonb3oBareneit. - DOI: https://doi.org/10.23682/71691
6. Bricmias marematuka. Tom 6. Crienumanbubie GyHKIMH. OCHOBHBIE 33/1a4l MaTeMaTUYECKOM
¢uznku. OCHOBBI JInHEHHOTO NporpammupoBanus : yueoHuk / I' A. I1. ocnonapuxos, 1. b. EpyHoga,
I'. A. Koaron [u ap.] ; nox penakuuei A. I1. 'ocnonapukoB. — Cankt-IlerepOypr : HanmonanbHbIi
MHUHEpaIbHO-CBIPheBON yHUBepcuTeT «[ opHbIii», 2015. — 122 ¢. — ISBN 978-5-94211-720-7. —
Texkcr : anextponnsiii // I{udposoit ob6pazoBarenpHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/71692 . html (mata oGpamenus: 08.06.2023). — Pexum mocryma: mms
aBTopu3up. nons3osareneii. - DOI: https://doi.org/10.23682/71692



4.2.2  Cospemennsle nmpodeccuonansubie 6a3bl nanubix (CIIB) 1 nndopmanronHsie
crpaBounbie cucteMbl (MCC)
Tabnuma 4 — [lepeuens coBpeMeHHBIX TpodeccuoHanbHbIX 6a3 nanHbix (CIIB) u
nHpopmanmonusie cripaBounbie cuctemsl (MCC)

No Haumenosanue CI1BJ]

1 OnekTpoHHas 6ubanoreka COUYMHCKOTO roCy1apCTBEHHOTO YHUBEpCUTETA: 0a3a TaHHBIX.
— Coun, 2017 — . — URL: http://lib.sutr.ru/ (nara oopamenus: 08.06.2023). — Tekcr :
3JIEKTPOHHBIMN.
Haumenosanue UCC

1 Koncynprantllntoc: CIIPaBOYHO-TIPaBOBas cucrema: caiT / Komnanus
«Koncynprantllmtoc». — Mocka, 1997 — . — Pexum nocryna: nokaneHas cets CI'Y. —
TEeKCT : AJIEKTPOHHBIN.

4.2.3  HopmaruBHbIE TOKYMEHTHI (IPU HATUYHH)

4.2.4  VIHTEpHET-peCYpChl U IpYrUe dJICKTPOHHBIC HH()OPMAIIMOHHBIC UCTOYHUKHU

Tabnuna 5 — UnTepHeT-pecypcehl v AIeKTPOHHbIE HH(GOPMAIMOHHBIE HICTOYHUKHI
Ne HanMeHnoBaHye HHTEPHET-PECYPCOB U JIEKTPOHHBIX WH(OPMAIMOHHBIX HCTOYHUKOB

1 [Mudposoii obpasoBarenbHblil pecypc [PRsmart : snekTpoHHO-OMOIMOTEUHAs cucTeMa :

caiit / OOO Kowmnanus «Aut Ilmu Op Menua». — Caparos, 2010 — . — URL:
http://www.iprbookshop.ru/ (mata oOpamenus: 08.06.2023). — Pexum moctyma: st
ABTOPHU3. NOJIb30BATENEU. — TEKCT : AJIEKTPOHHBIN.
2 eLIBRARY.RU : nayuynas snextpoHHas 6ubnmoreka : caidt. — Mocksa, 2000 — . — URL:
https://elibrary.ru/ (mata o6pamenus: 08.06.2023). — Pexxum goctyma: Ui aBTOPH3.
1I0JIb30BaTeNne. — TEKCT : AIEKTPOHHBIN.

3 KubepJlennHka : Hay4Hasi SJICKTPOHHAS OMOIMOTEKA OTKPBITOTO AOCTYIIA : CAMT. —
Mocksa, 2014 — — URL: https://cyberleninka.ru// (nata oopamenus: 08.06.2023). — Tekct
: DJICKTPOHHBIMN.

4.3 Telcymaﬂ ! IMIPOMEKYTOIHAA aTTECTAUH MO TUCIHTUIIJIMHE

st orieHKH cOPMHUPOBAHHOCTH KOMIIETEHITUN pa3padaThIBAIOTCS OLIEHOYHBIE CPENICTBA TIO
JUCLIUILINHE.

dopma U coAepKaHue TEKYIIEN U POMEKYTOUHOM aTTeCTalluy MO JUCHUILUIMHE PACKPBIBAETCS
B (hOH/I€ OIICHOYHBIX CPEICTB, KOTOPHIN SABISETCS OTACIBHBIM JOKYMEHTOM.

O1eHOYHBIE CPEICTBA MO TUCHUTIIIUHE COJIepKaT:

- MaTepHabl ISl TEKYIIEr0 KOHTPOJISl OUEHKU 3HAHUU 10 JUCIHUIUINHE;

- MaTepHalIbl ISl IPOMEKYTOUHOTO KOHTPOJIS OIEHKU 3HAHUH MO JUCHUILINHE;

- KpUTEPUU OLICHUBAHUS;

- LIKAJTBI OLIEHUBAHUS.

[TpumepHBIE BOPOCHI 151 TOATOTOBKU K TPOMEKYTOUYHOM aTTECTAIUU:

(TIepeurCIUTh BOIPOCHI K 3a4€Ty/3a4eTy C OIEHKOM/9K3aMeHy)

DK3aMEHALMOHHBIE BOMPOCHI

1. MaTpunpl: OCHOBHBIE MOHATHSA, oOmNepanuu Hajg MaTpuiamu. CBOHCTBa MaTpull. OJeMEHTapHbIE
npeoOpa3oBaHMs CTPOK MaTPHUIbl. DKBUBAICHTHBIE MAaTPHIIBI.
2. Ompenenurenu. CBOMCTBa ONpeeIUTENeH, AITOPUTMBI BBIYHUCIICHUS orpesenuteneil. CoOCTBEHHBIE YnCIia
KBaJpaTHON MaTpHULIbIL.
3. Munops!l matpuubl. bazucuele MuHOpBI. [TaBHBIE MUHOpPBI KBaJpaTHOW MaTpuLbl. MHUHOPBI 3JI€MEHTOB
KBaJIpaTHON MaTpUIlbl. AlreOpanveckue JIOMOTHEHHUS 3JIEMEHTOB KBaIPATHOW MaTPHIIBL.
4. OGparnas matpuiia. HeoOxomumoe 1 10CTaTOUHOE YCIOBHE CYIIIECTBOBAaHUS 00paTHOM MaTpuilsl. [IpoBepka
NPaBUIBHOCTH HaWJAEHHOW oOpaTHOM Marpuubl. Metonsl pacuera oOpaTHOW MaTpuibl (MaTpUYHBIA U C
MIOMOIIBIO aIredpandeckux JONOTHEHUH).
5. Panr marpunpl. MaTpuuHbId ¥ MUHOPHBIH METOIBI HAXOXIEHHS paHra MaTpUIbl. BBIpOXKAEHHBIE U
HEBBIPOKICHHBIE MAaTPHIIBIL.
6. Meroapl pemieHHs JIMHEHHBIX anreOpandeckux ypaBHeHuil. Teopema Kponekepa-Kanemmm. basuchoe
pelIeHne B crydae 0ECKOHEYHOTO YHCIIA PEIICHUH CHCTEMBI INHEHHBIX alreOpandeckuX ypaBHEHUH.


https://cyberleninka.ru/

7. 3agaHue KOOpAWHAT TOYKH B MPSMOYTOJLHOH JIEKapTOBOM cucTeMe KoopAuHaT. KoopauHatel paguyca-
BEKTOpa, MPOBEIECHHOTO B TOUKYy M(X; y; Z), U €ro pas3jio’KeHHe IO OpTaM IEKapTOBOW CHCTEME KOOpAMHAT.
Hampasnsronue KOCHHYChI Kak NMPOEKIUK €IMHUYHOTO pajnyca-BeKTOpa Ha KOOPAUHATHBIE OCH JE€KapTOBOU
CUCTEMBI KOOPJUHAT.

8. BamaHme KOOpAMHAT TOYKM B TOJSPHOW CHCTEME KOOPAWHAT HA IUIOCKOCTH, B LMIMHIPUYECKON M
cepuieckoil cucreMax KOOpAUHAT.

9. CBoOonmHbIe BEKTOPHL. YCIOBUS paBeHCTBa BeKTOpPOoB. KoJumHeapHble W KOMIUIAHAPHBIE BEKTOPBL.
KoopaunatHoe mnpencraBieHue BekKTopoB. [[nuHa BekTopa. HyneBol BekTop. EIWHHUYHBIA BEKTOP.
Hopmuposannsiii BekTop. JIMHEHbIE onepaiiiy Hajl BEKTOpaMH.

10.CxansipHoe, BEKTOPHOE W CMEIIaHHOE MPOW3BeAcHHE BeKTOpoB. CBOWCTBA MPOHM3BEIEHHN BEKTOPOB.
Heo0xonmumoe u m0CTaTOYHOE YCIOBHE OPTOTOHAIBHOCTH BEKTOPOB. Anredpanyeckas U reoMeTphyecKas
IPOEKINY BEKTOpa Ha APYTOH BEKTOP.

11.CucremMbl THHEHHO 3aBHCUMBIX U JIMHEHHO HE3aBHCHUMBIX BEKTOPOB. IIpn3HaK JIWHEHHOW HE3aBUCHMOCTH
BEKTOPOB. bazuc u pazmMepHOCTh BEKTOPHOT'O IPOCTPAHCTRA.

12.Paznoxenne BekTopa 1mo 0asucy. AdduHHasS KOCOyroipHas cUcTeMa KoopAuHaT. KoopAWHATH TOYKH Ha
KOOPIMHATHON TJIOCKOCTU M B TPEXMEPHOM IPOCTPAHCTBE B aQPUHHON crucTeMe KOOPAUHAT.

13. A unnbIe Mpeodpa3oBaHus TIOCKOCTH U HX CBOMCTBA.

14.®opmynbl peodpa3oBaHus AEKAPTOBBIX KOOPIUHAT (UKCHPOBAHHON TOYKM Ha IJIOCKOCTH MPH MOBOPOTE
KOOPIMHATHBIX OCEl MCXOAHOW CHCTEMBI Ha IOl [ | ¢ cOXpaHeHHEM Havyalla KOOpAUHAT.

15.T omeoMopdHBIE TOTIONOTHYECKIE TPE0OPa30BaHUs TEOMETPUIECKUX (QUTYDP H Tell.

16.3amanne mpsMol Ha TUIOCKOCTH: OOIlee, KaHOHHYECKOe, HOpPMalbHOE, MapaMeTpUYeCKUe YpaBHEHUS
MPsIMOii; ypaBHEHHE IPSIMON, MPOXOSILIEH Yepes IBE 3aJaHHbIE TOYKW; YPABHEHUE IPSAMOH, IPOXOAAILIEH Yyepe3
3aJaHHYIO0 TOUKY NEPIECHIUKYIISIPHO JaHHOMY BEKTOPY; YPaBHEHHE MPSIMOM B OTPE3Kax; ypaBHEHHE MIPSIMOM ¢
YIIIOBBIM KO(D(DUIIHEHTOM.

17.3amanrie TUIOCKOCTH W TPSIMOW B TPEXMEPHOM TWPOCTpAHCTBE. YpaBHeHHWE oTpe3ka AB mpsamoii B
IPOCTPAHCTBE.

18.Haxoxnenue yria MEXAy MNPSIMBIMH, MEXIY OPSIMOW M IUIOCKOCTBIO, MEXAY TUIOCKOCTSMH. Y CIOBHS
MapauIeIbHOCTH U OPTOTOHAIBHOCTH JIBYX MPSMBIX, IPSIMOM U TUIOCKOCTH, ABYX IJIOCKOCTEH.

19.PaccTosiHe MEXIy TOYKaMU Ha IPSIMOM, MEXAY TOYKOM M HpAMOH, MEXIY TOYKOW M IUIOCKOCTHIO.
YpaBHeHus OMcCeKTpHC IS ABYX MPAMBIX Ha IIIOCKOCTH. JleneHre oTpe3Kka TOUKOi Ha JjBa OTpe3Ka B 3aJaHHOM
OTHOIICHUH X JUTHH.

20.KpuBbie BTOpOrO mnopsizaka, ux ooOmiee ypaBHeHue. OnpeneseHue TUIa KPUBOH MO 00IIEMy YpaBHEHHIO.
[IpuBeneHne KpUBBIX BTOPOTO MOPSIAKA K TIIABHBIM OCSIM.

21.KpuBbie BTOPOTO MOPsAKA KaK FeOMETPHUYECKOe MeCcTO ToueK. KaHOHWYecKne ypaBHEHHsI KPUBBIX BTOPOTO
NOPSIZIKA, OCHOBHBIE MTAPAMETPBI ATUX KPUBBIX.

22.11oBepXHOCTH BTOPOTO MOPSIIKA, UX KAHOHUYECKUE YPAaBHEHHS.

23.1lunuHapuveckre 1 KOHMYECKHE TIOBEPXHOCTH, TOBEPXHOCTH BPAICHHSI.

24.Onemenrtapubie GyHKiun. ['paduku npocTedmmx 31eMeHTapHbIX QYHKIUA. KoMITo3umms QyHKIHIA.
25.1lpenen gynkuuu. HenpepriBHOCTS (yHKIHMH B TOUKe W Ha MHTepBajie. Kinaccudukauus Touek paspbiBa
¢ysknuu. beckoneyHo u 6eCKOHEYHO MaJble (DyHKIIWH.

26.MeTo/1pl BEIYUCICHHUS MTPEeNoB QYHKIMH, B T.4. UCTIONB3Ys MPHEMbI pacKphITHsl HeonpeaenenHocreit 0/0,
S0, =11, 0000, 107, 00, 0.

27.YucnoBele mocienosarensHocTH. [Ipenen umcnoBod mocnenoBaTenbHOcTH. Teopema Beiiepmrpacca
(mocTatodHOE YCIOBHE CYIIECTBOBAHWS TIpEIieNia YMCIOBOM mociemoBaTenbHocTH) CBOWCTBA TPEAEITIOB
YHUCIIOBBIX MOCIEN0BATEILHOCTEN.

28.11IponsBoanas pyHKrH. OCHOBHBIE CBOWCTBA MPOU3BOAHBIX. [IpON3BOIHBIE CIOKHBIX (PYHKIHH.
29.TlpousBosHbie  Bhiciiero mopsiaka. [IpaBuino Jlomurans. YactHele mnpou3BojHble (QYHKIHK JIBYX
nepeMeHHbIX. Juddepennman ¢ynkmun. [IpowsBogHas QYHKIMH OJHOM INepeMEeHHOH, 3aJaHHOH B
napamMeTpHYecKOr U HesIBHOH (hopme.

30.YpaBHeHue KacaTenbHOM U HOpMald K KpuBoi B Touke M(x0; y0), 3aganHoi ypaBHeHHEM Y = y(X) u F(X, y)
= 0. HopMaspHBIIl BEKTOp K TIOBEPXHOCTH. Y paBHEHHE KacaTeNbHOM IUIOCKOCTH U HopMain B Touke P(x0, yO0,
70). I'paguent pynkunm z = z(X, y).

31.HaxoxaeHue TOUYeK JOKAIBHBIX 3KCTPEMYMOB, TOUYEK Iepernda KpuBOW. BepTHkaibHble, HAKJIOHHbBIE H
TOPH30HTAJIBHBIC ACHMIITOT KPUBOM.

32.I1lepBoobpa3zHas. HeonpeneneHHbIi HHTETpa, ero CBOWCTBA. MeTo/Ibl HHTETPUPOBAHMUSL.

33.WuTerpain ot anredpanyeckoi Ipoou.

34.0mpenenennsie nuterpaisl. ®opmyna HetoroHa-JletioHuma. HecoOCTBEHHbBIE HHTETPAIBI.

35. [IpunoxeHns onpeneaeHHbIX HHTETPAJIOB.



IIpumepHble KPUTEPUH OLEHMBAHHS Pe3yIbTATOB OCBOECHHMS AUCHHUILUIMHBI MPU NMPOBEAECHUH
NMPOMEKYTOYHOM aTTecTalum:

Hopmbr olleHkr 3HaHWN TpeanoiaraioT yY€T WHAWBHIYaJIbHBIX OCOOEHHOCTEH OO0ydarommxcs,
muddhepeHIMpOBaHHBIA TOAXO0A K OOY4YeHHIO, IPOBEpPKE 3HAHUM, yMEHHWH, YpOBHA (HOpMHUPOBaHUS
KOMIIETEHLIHM.

B yCTHBIX 1 MUCHMEHHBIX OTBETaX 00YYAIONINXCS MPU BHIMOJTHEHUH MTPAKTHYECKUX 3aJaHUN U PaCUeTOB
YYUTBHIBAIOTCS: TIIyOWHA 3HAHWH, BIAJCHHE HEOOXOAMMBIMH YMEHISIMH (B 00BEMe MPOTpPaMMBbl), JIOTHIYHOCTh
M3JI0KEHUS] MaTepuia, BKIIoYass 0O0OOIIEHHs, BHIBOABI, COONIONEHHE HOPM JIUTEPaTypHOH pedH, BiIaJCHHE
HABBIKAMHM W TPUEMaMHU BBITIOJHCHHS MPAKTUYCCKUX 3aJlaHUM, TOATBEPKIACHUE CACIAHHBIX TPU PEIICHUU
MPAaKTHYECKUX 3aJaHUN BBHIBOJIOB COOTBETCTBYIOIIMMH HOPMAaTUBHBIMA JOKYMEHTaMH, MPaBIIIBHOCTh pacdera
MOKa3aTeleH, MOHOTA U TIPAaBUIHLHOCTh PACKPBITHIX MPOLEAYP W ASHCTBHIA B MPEIIOKEHHOM MPAKTHIECKOM
3a/laHuu.

IIpumepHasi mIKajda OLEHUBAHHMS OTBETOB 00Y4YalUIErocs NPH NMPOBEJCHHUU INPOMEKYTOYHOM
aTTeCcTAlMU 1O TUCUHUILIMHE (IK3aMeH):

O1eHKa «OTIMYHOY» BBICTABISACTCS 00YYaIOIIEMYCsI, €CITH OH ITyOOKO U MMPOYHO YCBOMIJI IPOTPaMMHBIH
MaTepual, HCYEPHBIBAIOIIE, MOCIEA0BATENbHO, YETKO W JIOTMYECKH CTPOMHO €ro H3jaraer, yMeeT TECHO
YBSI3BIBATh TEOPHIO C TPAKTHUKOHW, CBOOOTHO CIPABISETCS C 3aJadyaMH, BOMPOCAMH W JPYTHMH BHUIaMH
MPUMEHEHUs 3HAHWK, HE 3aTPYIHSAETCS C OTBETOM IIPU BUIAOW3MEHEHHWH 33/IaHWH, MMPaBIIIBHO 0OOCHOBBIBAET
IMPUHATOC PCIICHUC, BJIAACCT Pa3HOCTOPOHHUMH HaBbIKAMU U HpI/IéMaMI/I BBITIOJIHCHUS IMPAKTUYCCKUX 3ajady,
MPaBWJIFHO W TOYHO TIOATBEPXKIAET CHENaHHBIE TPH PEIICHHH TNPAKTUYECKUX 33JaHUN  BBIBOIBI
COOTBETCTBYIOIIUME HOPMATHBHBIMH JOKYMEHTaMH, TOYHO W TPAaBHIHHO MPOW3ZBOIUT pacueT IMOKa3aTeleH,
JIEMOHCTPUPYET MOJIHOTY U IPABMWIIBHOCTD PACKPBITBIX IPOLEAYP U JAECHCTBUI B IIPEIOKEHHOM IPAKTUYECKOM
3aJJaHUH.

OreHKa «XOPOII0» BBHICTABIAETCS 00YYArOMEeMYyCsl, €CII OH TBEPJO 3HAET MaTepUall, TPAMOTHO U IO
CYLIECTBY M3JIaraeT ero, He JIOMYyCKasi CyIeCTBEHHBIX HETOYHOCTEH B OTBETE HA BOMPOC, MPABMIILHO PUMEHSIET
TCOPECTUYCCKUEC IIOJIOKCHUA IIPpU PCHICHUH IIPAKTUYCCKUX BOIPOCOB M 3aJad, BJIAJCCT HGOGXOI{I/IMI)IMI/I
HABBIKAMH U IPUEMAMU UX BBHITTOITHEHHUS.

OrneHka «yAOBJIETBOPHUTEIbHO» BBHICTABISETCS OOYydarONIeMycCsl, €CIH OH HMMEeT 3HAHHS TOJBKO
OCHOBHOTO MaTrepuaja, HO HE YCBOWJ €ro JeTajeil, AOMycKaeT HETOYHOCTH, HEAOCTAaTOYHO MpaBUIILHBIE
(hopMyIMpOBKY, HApYIIEHUS JOTHYECKON MOCIEeNOBATEIbHOCTH B H3JIOKEHHH MPOTPAMMHOTIO MaTepuaa,
WCTIBITHIBAET 3aTPY/THEHSI TIPY BBHITIOTHEHUH MPAKTUIECKUX PadOT, 3aTPYyTHAETCS TIOATBEPIUTH ClIEITAHHEIE TIPH
PEIICHUN MPAKTUYCCKUX SallaHI/Iﬁ BbIBOJbI XOTA OBl OJHUM HOPMATHUBHBIM HTOKYMCHTOM, JOIIYCKACT OIHI/IGKI/I
OpU TPOBEACHUH PACUYeTOB IIOKa3zaTeliel, HETOYHO HCIOJb3yeT OCHOBHBIE NPOLEAYPbl W JEHCTBUS B
MPEJIOKEHHOM TPaKTUIECKOM 3a/IaHUH.

O1eHKa «HEYT0BJEeTBOPUTETbHO» BHICTABISIETCS 00y4JalonIeMycs, KOTOPBIH He 3HAeT 3HAYUTEIbHOM
JaCTu MOporpaMMHOro marepuaia, AOIMYCKAaCT CYHIECCTBCHHBIC OIHI/I6KI/I, HCYBCPECHHO, C 6OJ'H)HH/IMI/I
3aTpyTHEHHUSIMH BBITIONHSET TpakTHdeckue paboTel. Kak mpaBuiio, olleHka «HEYIOBIETBOPUTEIHHOY» CTABUTCS
oOydarommmcs, KOTOpble HE MOTYT IPOJOJDKHTh OOy4YeHrne O0e3 [IOTIONHUTENBHBIX 3aHITHH 110
COOTBETCTBYIOUIEN JUCIUILIIUHE.

5 YCJ0BUA OCBOEHMSA U PEATIM3ALIMA JNCHUIIJIMHBI

5.1 MeTtoanyeckue peKOMeHAAUMH 00YyYAKIMMCH 110 U3YyYeHHU IO TUCHHUILIMHBI

B Teuenme cemecTtpa CTYIEHTHI OCYIIECTBIAIOT y4yeOHble AECUCTBUS Ha JIEKLMOHHBIX H
MPAKTUYECKHUX 3aHATUSAX, YCBAUBAIOT U MOBTOPSIOT OCHOBHbIE MOHATHA. KOHTponb 3 dexTuBHOCTH
CaMOCTOSITENIbHONW palbOoThl CTYIEHTOB OCYIIECTBIISIETCS MyTEM MPOBEPKU OCBOCHHSI MMHU Y4EOHBIX
3a/laHui, MPEeAYCMOTPEHHBIX JJIsi CAMOCTOSITENILHOM OTPaOOTKH.

[IpenoaBanve W M3yuyeHHE Y4€OHOM AMCLUIUIMHBI OCYIIECTBISETCS B BHUJE JEKIMOHHBIX U
NPAKTUYECKHUX 3aHSATHH, IPYNIOBBIX U WHAUBUAYAIbHBIX (OpM pabOThl, CaMOCTOSATEIBHON PabOTHI
CTYJIEHTOB.

MeToanyeckue peKOMEHIAIMH 110 OAT0TOBKE CTYACHTOB K NPAKMUYECKUM 3AHATHSAM.

Jis siydinero ycBOEHMs M 3aKpEIUIEHUs Marepuana [0 JaHHOM AUCLUIUIMHE CTYIEHTaM
HEO00XO0IMMO HaYyUUThCs padoTaTh ¢ TUTEpaTypoil. MI3yueHnue AUCHMIUIMHBI IPEANOoaraeT B TOM UUCIIe
OTCJIeKMBaHHUE MYOIUKAIIUI B IEPUOANYECKUX U3IaHUAX U paboTy ¢ Internet.

ITpu MOATOTOBKE K npakmuyeckum 3aHITHIM CTYACHTHI TOJDKHBI H3yYUTh PEKOMEHIOBAHHYIO
JUTEpaTypy, OTBETUTHh HA BOIPOCH M BBIMIOJIHUTH BCE 3aJaHHs Ul CaMOCTOATENbHOU paboTel. [lpu



MOJTOTOBKE I1€JIECO00pPa3HO Ha OCHOBE HM3y4YCHHS PEKOMEHJIOBAaHHON IUTEpaTypbl BBIIHCATH B
KOHCIIEKT OCHOBHBIE KaTerOpUU U TMOHSATHUSA MO Y4eOHON AMCUMUILIMHE, MOATOTOBUTH Pa3BEPHYTHIC
IUTAHBI OTBETOB M KPATKOE COJEPKAHUE BBIITOJIHEHHBIX 3aJaHUM.

MeToanuyeckne peKOMEHIAUM CTYIeHTAM 10 OPraHN3alMU CAMOCTOATEIbHOI PadoThI 1O
HU3y4YEeHHUIO JTUTEPATYPHBIX HCTOYHHKOB.

[Ipu opranuzanuu CcamMOCTOSITENBbHOM paboOThl, cieayeT oOpaTUTh 0cOo0O€ BHHMMAaHHUE Ha
PEryasipHOCTb M3Y4YEHUs JUTEPaTyphl. B meproa u3ydeHus TuTepaTypHbIX HCTOYHUKOB HEOOXOAUMO
Tak K€ BECTH KOHCHEKT. B ciyudae 3aTpynHeHuil HE0OOXOAMMO OOpaTHThCS K MPENoJaBaTeiio 3a
pa3bsCHEHUSIMHU.

MeTtoauyeckue peKOMeHAalMHU CTYJAEeHTaM 110 MOATO0TOBKE K IK3aMeHy.

[Tpu moaroToBKe K ax3amery cienyet pykoBojctBoBaThes PII/]. CTyneHT nomkeH UMeTh B BULY,
YTO HEKOTOPBIE BOIPOCHI, UMEIOIIMECS B IPOTPAMME, BEIHOCATCS HA CAMOCTOATEIbHOE N3YUYEHHUE.

Ha sx3amene cTyaeHT 10JKEH MOKa3aTh 3HAHUE COACPKAHUS IIpeIMeTa, TEPMUHOIIOTUH, YMEHUE
CcBOOOTHO omepupoBarh e€ro. [Ipu MOArOTOBKE K OTBETY Ha JK3aMeHe CTYIEHTY pa3pemieHo
MOJIb30BaThCsl pabodeil mporpamMmoil AuCUUIUIMHBL. EciM CTyAeHT mnpu OTBeTe Ha BOMPOCHI
3aTpyIHSETCS C CAMOCTOSITENIbHBIM U3JI0)KEHUEM MaTepHalla, IPenojaBaTeslb UMEET IIPaBo 3a7aTh EMy
P BOIPOCOB, MOOYKAAIOMIMX W HAMPABISIONMX CTYACHTOB K IMOJTHOMY BBICKa3bIBAaHUIO 11O JIAHHOU
TEME, B CJIy4ae, €CJIM OTBEThI HA 3TU BONPOCHI UCUEPIIBIBAIOT TEMY, OLIEHKA 3a OTBET HE CHUYKAETCS.
Bricka3plBaHUsS  CTYJEHTOB JIOJDKHBI COOTBETCTBOBATH CYTH BONpPOCA, OBITH JIOTHYECKH
BBICTPOCHHBIMH, JI0KA3aTEIbHO PACKPHIBATh OTHOILEHUE OTBEYAIOIIEr0 K M3JaraeMoil Ipoodieme,
BBISIBJISITH JINYHYIO TOUKY 3PEHHSI Ha UCTIOJIb30BAaHUE TEX WM MHBIX MOJOKEHUI TEOPETUUECKOTO Kypca
B IIPAKTHUYECKOH pabore.

[IpomexyTouHass aTTecTalds MOXET OBbITh BBICTaBI€HA CTYACHTY IO pe3yjibTaTaMm
¢denepanbHoro uaTepHET TecTupoBanus (POI10, uHTEpHET TpeHaXKEPHI).

5.2 Opra}m3auuﬂ CaMOCTOSITEILHOM paGOTbI CTyJA€HTa IO JTMCUHUIIJIUHE

CamocTosTenbHas padoTa CTyJeHTa SIBJISETCS KIIOUEBOM cocTaBIstolIeld yueOHOro rnpoiiecca,
KoTopasi ompenenser (GOpMUPOBAHHWE HABBIKOB, YMEHHH W 3HAHHWI, MpPUEMOB IO3HABATEIbHON
JIeSATETLHOCTH M 00eCTIeYBaET MHTEPEC K TBOPUECKON padoTe.

Opranuzaius caMoCTOSTENbHON pabOoThI CTYIEHTOB OCYIIECTBIISIETCS 110 TPEM HAIPaBICHUIM:

- OIpeJIeNIeHNe 1NN, TPOrpaMMBl, TUIaHA 3aJaHus WK paboThl;

- CO CTOPOHBI MPEMNO/IaBaTeNsI CTYICHTY OKa3bIBAE€TCS MMOMOIIh B TEXHUKE U3YUECHUS MaTepHara,
noadope IUTepaTyphl;

- KOHTPOJIb YCBOCHMSI 3HAaHHM, NPUOOPETEHHs HABBIKOB [0 JHUCUHUIUIMHE, OIICHKA
BBIMIOJTHEHHON KOHTPOJIBHOM paboTHI.

Mepamu 1o 06eCIIe4eHHIO BHITTOTHEHUS 00yYarOIIMMICS BCEX BHUIOB CAMOCTOSITENIEHON paboThI
SIBIISTFOTCSL:

- Hannuue nomemennii muga CPC;

- o0ecrieueHre CpeICTBAMU BEIYMCIUTEIFHON TEXHUKH, IPOTPAMMHOE 00ECTICUCHHE;

- HaTM4Me pa3fJaToyHoro MaTepuaia, KOMIUIEKTOB WHAMBHAYAIbHBIX 3alaHui, y4eOHO-
METOJMYECKHX MaTepHuaioB, TeM pedepaToB CO CIHUCKOM PEKOMEHIYeMOH JHTepaTyphl,
PEKOMEH Al TI0 PEIIEHUI0 TUIOBBIX 3a/1a4, 00pa3iioB oT4eToB O BhimonHeHnu CPC u T.11.;

o0ecrieueHre y4eOHO-METOIMYECKON U CIPAaBOYHO JIUTEpaTypoii BCEX BHUIOB CaMOCTOSTEIbHON
paboTHI.

Hucnunnuna obecrieueHa yaeOHO-METOAMYECKOW JIUTEpaTypol B oO0beMe, JTOCTaTOYHOM IS
MPOBEJICHUS BCEX MPEyCMOTPEHHBIX BUJIOB YUEOHBIX 3aHATHH.

Kaxxnprit o0ydarommiics: o TUCIUILTNHE 00ecTieueH yaeOHO-METOIMUECKON TUTEPaTyPO.

5.3 Oco0eHHOCTH MpenoIaBaHUA AUCHUTIIHHbI

B mensx MakCHMalabHOTO YCBOCHHUS JWCIMIUIMHBI UCIOJIB3YIOTCS CICAYIONINE TEXHOJIOTHH
o0OydeHus:



. Jlekuus - y4eOHOE 3aHSATHE, COCTABIISIONIEE OCHOBY TEOPETHYECKOTOo OOYydeHUS H
Jaroliee CUCTEMAaTHU3MPOBAHHBIE OCHOBBI HAYYHBIX 3HAHMM M0 JUCIUIUIMHE, pPacKphIBarollee
COCTOSIHUE U TEPCHEKTHUBBI Pa3BUTHS  COOTBETCTBYIOUICH OOMAaCTM HAyKd UM TEXHUKH,
KOHIEHTPUPYIOILllee BHUMaHHE oOydarommxcs Ha HauOoliee CIO0XHBIX, Y3JIOBBIX BOIPOCax,
CTUMYJIMPYIOLICC UX MMO3HABATCIbHYIO ACATCIIBHOCTD U CHOCO6CTByIOHIee (bOpMI/IpOBaHI/IIO TBOPYCCKOT'O MBIIJICHUS.

J [IpakTuueckass paboTa - CcOBMeCTHas JEATEIbHOCTb CTYACHTOB B TpYIIIE O]
PYKOBOJICTBOM JIWJIepa, HANpPABJICHHAs Ha pEIIeHHe OoOIIeil 3aJaun IMyTeM TBOPUYECKOTO CIIOKEHUS
pe3yNbTaTOB  HMHJMBUIYaJIbHOW pabOThl WIEHOB KOMAHIbl C JEJICHHEM IMOJHOMOYHH H
OTBETCTBEHHOCTH.

J CamocrosrenbHas paboTa CTyJeHTa, IPeAyCMaTPUBAET BHINIOIHEHUE pabOTHI - 3aJJaHNKE,
KOTOpO€ TpeOyeT OT CTyACHTa BOCIIPOU3BENCHUS U/UITU 00paObOTKU MOTYYEHHON paHee HHPOpMaIu
B (hopMe, oTpesieNsieMoid IpernoiaBaTenieM, U TpeOyroIeH, Kak MpaBuio, TBOPUYECKOTO MOAX0/1a.

J [IpenogaBanue IUCUUIUIMHBI ONMUPAETCS HAa COBPEMEHHBIM MOJIXOJ K OOYyYEHUIO U
OpUEHTHUpPYETCSI Ha BHECEHHE B Ipoliecc OOydeHHs HOBU3HBI, OOYCIOBIEHHOH OCOOEHHOCTSIMU
TUHAMHUKU PA3BUTHUS KU3HU U JEATEIBHOCTH, CIENU(UKON pPa3TUYHBIX TEXHOJIOTUHA OOy4YeHHsS U
NOTPEOHOCTSIMH JINYHOCTH, OOIIECTBA M TOCYAApCTBA B BBIPAOOTKE Yy 0OydYaeMbIX COIMAIBHO
MOJIC3HBIX 3HAHUMU, YOSKIEHUH, UepT U Ka4eCTB XapaKTepa, OTHOLICHUH U ONbITAa TOBEACHHUS.

[IpoBenenue Bcex BHUIOB 3aHATUH TpU TPENOJABAHWM AWCUUIUIMHBI, TPOBEICHHE
KOHCYJIbTAIMM, MPOMEXKYTOYHAsI U TEKyllas aTTecTalisi BO3MOXXKHA C MPUMEHEHUS AJIEKTPOHHOTO
00y4YeHHS U IUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

54 MaTepI/laﬂbHO-TeXHH‘leCKOC odecrneyeHue AUCIHUIIJINHBI

1. JlekIMOHHBIC 3aHATHS: KOMIUICKT JJICKTPOHHBIX MPE3CHTAIMN/CIaiIOB, ayIUTOPHsI, OCHAIIICHHAS
MPE3CHTALMOHHON TEXHUKOH (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

2. IlpakTudeckue 3aHATHS: KOMITBIOTEPHBIN Kiacc, MPEe3eHTAlMOHHAs TEeXHHWKA (NPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK), MakeThl mnporpammHoro obOecredenust (I10) oOmero HasHaueHUs (TEKCTOBBIC
peaaKkTopsl, rpaduuecKkue peaaKTophl).

3. Ilpouee: pabouee mecTo mpenojaBaTels, OCHAIIEHHOE KOMIBIOTEPOM C OCTynoM B HHTepHeT,
paboure MecTa 00y4JaroNUXCs, OCHAIIEHHBIE KOMIIBIOTEPAMU C TIOCTYIIOM B HTepHET, peHa3HauYeHHbIE IS
paboThI B DJIEKTPOHHOM 00pa30oBaTeNIbHOM cpee, BbinonHenus CPC, u 1.1

4. TlepevyeHb TUIICH3UOHHOTO M CBOOOTHO PacHpOCTPaHIEMOro MPOrpPaMMHOIO OOECIIEYeHHS, B TOM
YHUCIIe 0TEYECTBEHHOTO MTPOU3BOICTBA

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

[Ipm opraHuzanuy 3aHATHNA, TEKyIIEW W NPOMEKYTOYHOM aTTECTAallMd C IPUMEHEHUEM
JJIEKTPOHHOTO O0Y4YeHUS W JUCTAaHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTMHA HCIOIB3YIOTCA
pa3IUYHBIE JIEKTPOHHBIE 00pa30BaTEIBHBIC PECYPCHI M OHJIAKH CePBUCHI, BXosmue B coctaB DMOC
CTy.

5.5 MeToauyeckoe odecriedyeHrne 00pa3oBaTeLHOI0 Npouecca 1Js 00ydeHust
HHBAJUA0B U JUI ¢ OrPAHUYCHHBIMHA BO3MOKHOCTHAMMU 3/10POBbA

VYcnoBus opraHuMzallid M COJAEp)KaHHWE OOy4YeHUs U KOHTPOJIS 3HAHUM HWHBAJIMIOB H
oOyyaromuxcst ¢ OB3 no AuCHUIUIMHE ONPEeNSIOTCs MPOrpaMMON AUCIUIUIMHBI, aJalTHPOBAHHON
pU HEOOXOIMMOCTH JUIsl 00YUEeHHUSI YKAa3aHHbBIX 00Yy4aroIInXCsl.

Opranuzanus 00y4eHus], TeKyIed U MPOMEXYTOYHON aTTeCTAallMH CTYACHTOB-MHBAJIHMIIOB U
ctynentoB ¢ OB3 ocymectBiusercs ¢ y4eTOM OCOOEHHOCTEH TICUXO(DH3NYECKOTO pa3BUTHS,
WH/IMBUIYAIbHBIX BO3MOKHOCTEH M COCTOSIHHS 3/I0POBbS TAKUX O0YUYAIOIINUXCSL.



Hcxons u3 ncuxo(u3nyeckoro pa3BUTHS M COCTOSIHUS 3/I0POBbSI CTYJIEHTOB-WHBAIUIOB U
cryaenTos ¢ OB3, opranu3yroTcs 3aHATUS COBMECTHO € APYTMMH 00y4arOIIMMUCS B OOLIUX IpyInax,
UCTIONB3YSl COIMAIbHO-aKTUBHBIE M PEQIIEKCUBHBIE METOAbl OOYYEHHUs CO3JIaHHs KOM(pOPTHOTO
IICUXOJIOTHYECKOr0 KJIMMAaTa B CTYI€HYECKOM IPyIIe UM, IPU COOTBETCTBYIOLIEM 3asBJICHUH TAKOTO
oOyyaromerocsi, 1O WHIMBHAYaJbHOH MporpamMMe, KOTOpas SBIAETCS MOIUPHUIIMPOBAHHBIM
BapUaHTOM OCHOBHOM paboueil mporpamMMbl JUCHMIUIMHBL. IIpym 3TOM copep)kaHue IMporpamMmbl
JUCLHUTUIMHBL HE M3MeHsieTcs. M3MeHsAIoTes, KaK MpaBmiio, (JOpMbl OOy4eHHS M KOHTPOJIS 3HAHUH,
o0Opa3oBaTeslbHbIE TEXHOJIOIMH U TUAAKTUYECKHE MaTepHAaIbL.

OOyueHue CTYACHTOB-MHBAIMIOB U cTyAeHTOB ¢ OB3 Takke MOMXKET OCYILECTBIIATHCS
WH/IMBUYAJIbHO W/WIH C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.

JlucTtaHIIMOHHOE 00yueHne o0ecreynBaeT BO3MOKHOCTb KOMMYHHKALIMH C ITperoiaBaTesnem, a
TaKXe ¢ IPYTUMHU 00y4aeMbIMU TIOCPEICTBOM BEOMHAPOB (HANIPUMEP, C UCIIOIB30BaHUEM IPOTPAMMBI
Skype), 4To crocoOCTBYET CIUIOUEHHUIO TPYIIbI, HalpaBisgeT Y4eOHYIO TIpyIily Ha COBMECTHYIO
pabory, o0CcyX1eHHEe, MPUHATUE TPYIIIIOBOTO PEIICHUSI.

B ydeGHOM mpouecce A TMOBBILIEHUS YPOBHS BOCHPUATHA M IepepaboTKu yueOHOH
UHPOPMALIUK CTYJCHTOB-MHBATUAOB M CTyAeHTOB ¢ OB3 mnpuMeHsoTCS MyIbTUMEIUHBbIE WU
CHeLMaIu3UpPOBaHHbIE TEXHUYECKHE CPE/ICTBA IpUeMa-repeadn yueOHol nHpopMaluu B 1OCTYIHbIX
dopMax Uisl CTYyIEHTOB C PA3JIMYHBIMU HApYILICHUSIMH, 00€CNEUYUBAETCS BBIMYCK albTEPHATHUBHBIX
(GopMaToB NeyaTHBIX MaTEPUANOB (KPYMHBIM MWIPUPT), 3IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB B
¢dopMax, aganTUPOBAHHBIX K OrPAHUYEHUSAM 3]I0pOBbs OOYyYarOLIUXCs, HAJIWYUE HEOOXOJUMOTO
MaTepHaIbHO-TEXHUUECKOTO OCHAIIIEHUS.

[Ton6op u pazpaboTka y4eOHBIX MaTEpPHaIOB MPOU3BOAMTCS MPEIOIABATENIEM C YIETOM TOTO,
YTOOBI CTYACHTHI C HAPYLIEHUAMH CIyXa MOoJIydand MH()OpMAIUIO BU3YyallbHO, C HAPYILIEHUSIMH 3pEHUs
— ayJuaJIbHO (HaIlpUMep, C UCII0JIb30BAaHUEM ITPOIPaMM-CUHTE3aTOPOB PEUH).

JUis OCYIIECTBJIEHUS MPOLENyp TEKYLIEro KOHTPOJS YCHEBAeMOCTH M IPOMEXYTOYHOMH
aTTectauuu oOyyaromuxcs MHBaIUAO0B U yull ¢ OB3 (oHa oneHOYHBIX CpeACTB MO AHUCLUIUIMHE,
MO3BOJISIOIINN OLEHUTh JOCTHXKEHHE UMM Pe3yJbTaTOB OOy4eHHUS U YpOBEHb C(OPMHPOBAHHOCTHU
KOMIIETEHIIMH, MpPelyCMOTPEHHbIX YUE€OHBIM IIJJaHOM U pabouell NporpamMmoN JUCIUIUIMHBL,
aJlanTUPyeTcs Ui 00ydaroLIMXCsl MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 370POBBS C
Y4€TOM WHIUBUIYaIbHBIX IMCUXO(PHU3UOIOTUYECKUX OCOOEHHOCTEH (YCTHO, MMCbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIOTEpE, B (popme TectupoBanus u T.11.). Ilpu HeoOxoaumocTu oOydarommmMes
MPEIOCTABIISAETCS JOMOJHUTENBHOE BpEeMs JUIsl TIOATOTOBKHM OTBETA MPHU MPOXOXKJAECHNUN aTTECTALlUU.



IIpuioxkenne k padoyeii nporpamMme JMCIHIIIHHBI
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OO0111ast TPYI0EMKOCTh 3/108
mucturuael (3ET / gac.)
Lenp n3yyeHus: JUCUUILIMHBI [loBpimenne  oOmero ypoBHS  (yHZaMEHTANBHOH W  MPUKIATHOW

MaTeMaTHYeCKOM MOJTOTOBKM CTYICHTOB; PpAa3BUTHE JIOTHYECKOTO W
ITOPUTMHYECKOTO MBIIIUIEHUS; (POPMHUPOBAHKE Y CTY/IEHTOB TEOPETUICCKUX
3HAaHUU U MPAKTUYCCKOTO OIIbITa PCHICHUA TUIIOBBIX 3ajayd I10 ManH‘-IHOﬁ
anreOpe, AaHAINTHYECKOW TEOMETPUH W MaTeMaTHYeCKOMY aHAaIU3y;
MPHOOpPETEHNs] HABBIKOB AHATUTHYECKOW OOPaOOTKM MacCHBOB JIaHHBIX,
CaMOCTOSITEJIBHOTO ~ TIOCTPOCHUS  QJIGKBATHBIX ~ MaTeMaTH4ecKuX |
MMHTAMOHHBIX MOJENICH TpU apXUTEKTYPHOM M  KOMIIO3HIIMOHHOM
NPOCKTUPOBAHUM, HMX  HCCIEIOBAaHWM, JIMArHOCTUKE W  YHCICHHOM
OKCIICPUMEHTUPOBAHNHU C UCIIOJIB30BAHUEM COBPEMECHHBIX I/IH(i)OpMa]_II/IOHHO'
KOMITBIOTCPHBIX CPCACTB U TEXHOJIOTUH

COI[ep)KaHI/Ie AUCHUITIIMHBI
(OCHOBHBIE TEMBI, Pa3/elbl, MOIYJIH)

IPa3ensl JUCIIUILINHEL:
1. MaTpuynas anredpa ¥ aHATUTHYECKasi TEOMETPHS
2. OCHOBBI MATEMATUYECKOTO aHAJIN3a

dopmupyemMbie KOMIETCHITHH
(xo11bI)

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

Konap! 1 HanmeHnoBanne
WHJIMKATOpa JOCTUKEHUS
KOMIIETEHIIN U

VK-1.1. JleMoHCTpUpYeT 3HAHHE HPUHIUIIOB cOOpa, oTOopa U 0000IICHHS
UHQOpPMAaLMK,  METOOUKM  CHUCTEMHOT0  MOAXOJa  [UId  peLICHHs
npodecCuOHaNbHBIX 3a1a4

YK-1.2. AHanm3upyer ¥ CHCTEMAaTH3UPYeT Ppa3HOPOAHbBIE JaHHBIE,
orieHUBaeT AS(QQEKTUBHOCTh MPOIENyp aHamu3a NpoOsieM U TPHHATHS
pemieHnii B mpoeCCHOHANBHON AEATEILHOCTH

VYK-1.3 TIpumeHsieT HaBbIKH HAYYHOTO TMOWCKA M MPAKTHUECKOW paboThI C
WHQOPMAITMOHHBIMHI UCTOYHUKAMHM; METO/IaMU MPHHSTHSI PEIICHUH

JlucuMnuimHeel, y4acTBYIOLIME B
(hopMUPOBAHUH KOMIIETEHITUN

OcHOBBl  TIpOEKTHOH  nesrenpHOCTH, WMHpopmaTtnka, Dusmka,
[Ipuknagnas marematuka, HauepraTtenbHas reometpusi, Beenenue B
crenuanbHOCTh, (O3HakoMHTeNbHas mpakThka, l[lpenauniaomnas
npakTuka, TexHosornyeckas npaktuka, [[poekTHas npakTuka

O0pazoBaTenbHBIE TEXHOJIOTUN

HCKHI/IOHHLIC " MMPAKTHYCCKUC 3aHATHUA

®opMa IPOMEKYTOUHOU
aTTeCTalluu (IK3AMeH, 3auen ¢
OYEHKOU, 3auem)

DK3aMeH




