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JUCT PETUCTPALIMU U3MEHEHUH PII]I

PaGouass mporpamma mnepeyrBepxkacHa Ha 2022/2023 yueOHbIM TOA, mpoTokon Ne 01 3acemanust
kadeapsl ot «30» aBrycra2022 r.

Brecenwvt usmenenus 6 cnucok Jumepantypeol.

3aBeayromuii kadeapoii S Maxkaposa 1.J1.
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MNOAMNKHCH DO

Pabouas mporpamma nepeyrBepkaeHa Ha 2023/2024 yueOHblii ron, mpotokon Ne 5  3acenmanus
kadeapsl or «16» wutons 2023 r. B mporpammy BHECEHBI JOMOTHEHUS U(HUITH) U3MEHEHHUS.
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(Vraszvieaemcs 6 kakoii pazoen npocpammsl 6HeCeHbl USMEHEHUs], OCHOBAHUS U3SMEHEHUl, a MaKice
HO8as1 hopmMyIuUposKa)

PaGouas mporpamma nepeyrBepxkaena Ha 201 /201 y4eOHbIil roa, mpoTokon Ne 3acelaHus
Kaeapel OT «__ » 201 r. B mporpamMmy BHECEHBI AOMOJIIHEHUS U(UJIN) U3MEHEHMUSL.
3aBenyroumii kadenpoit
MOJITHCH D10

(Vrasvieaemcs 6 kaxkoii pazoen npocpammol 6HeCeHbl USMEHEHUs], OCHOBAHUSL U3SMEHEHU, a MaKice
HO8asl (hOPMYIUPOBKa)



1 HEJIb 1 3AJAYN OCBOEHUSA JTUCIIAITJIMHBI

Llenpto OCBOGHHS  IUCIUILIMHBI
MaTEMaTUUYECKUX 3HAHUU CTYACHTOB Ha OCHOBC H3Yy4YCHHA OCHOB aJIF€6pBI, AHAJINTUYECKOU U
nuddepeHIMaIbHON TeOMETPUH, MaTEMaTHYECKOT0 aHaIM3a, TEOPHH BEPOSITHOCTEH, MaTeMaTHYECKOM
CTATUCTUKH M WX MPUMEHEHHE NPH MATEMaTHYECKOM MOCIMPOBAHUM TEXHOJIOTHYECKUX IPOIIECCOB

MarteMaTHKa SBISETCS paclIUpeHHe U  yriIyOJeHue

pa3pa60TKH, IMPOU3BOACTBA U JUATHOCTUKH TEXHUYCCKOI'0 COCTOAHHSA CTPOUTEIIBHBIX 00BEKTOB.

3agaun AUCUUIUIMHBL (POPMUPOBAHUE Y CTYJEHTOB TEOPETHUUYECKUX 3HAHWM, MOBBILIEHHE OOIEro
ypoBH (YHIAMEHTAIBHON W MPUKIATHOW MAaTEMaTHYeCKOW MOATOTOBKH, PAa3BUTHE JIOTUYECKOTO U
QITOPUTMUYECKOTO MBIIUIEHUS, BbIpa0OTKa HAaBBIKOB CAMOCTOATEIBHOI'O IOCTPOEHHUS aJEeKBAaTHBIX

MaTE€MaTUYECKUX MOJENIEH U UX KOPPEKTHOTO PEILICHHUS.

2 MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA

(CTIEOUAJIBLHOCTH)

Jucnunnuna MaremaTuka otHocures K bioky 1 «/lucuumiunel (Moaynu)y», o0ga3aTenbHbIe

NUCHUIIJINHEL.

HCO6XO,I[I/IMBIMI/I YCIOBUAMU [UIL OCBOCHUS JUCIHUIIIMHBI SABJISIFOTCA:

3HaHMe: OCHOB ajiredpsl,

MATCMAaTU4YCCKOIro aHajiu3a, TICOMCTPHH, OCHOBHBIX IIPpAaBHII

QG epeHIIMPOBAHUS 1 HHTETPUPOBAHUSI.

VMeHnus: uCHoiab30BaTh MCTOABI W aAJIIrOPUTMBbI Hadajla MATCMATUYCCKOIO aHajiu3a, OCHOB

areOpbl ¥ TEOMETPHH.

BJIaIleHI/IGZ OCHOBHBIMH aJITOpUTMaMU aﬂre6pm, TreOMETpHUH, MATCMATUYCCKOI'O aHaJIM3a.

Tabnuna 1 — Aucuunnunsl, yqactpyroniue B GOpMUPOBAHUN KOMIETEHIIMH

Koa u HauMeHOBaHHEe
KOMIIETCHIIUHU

JMCcHUIUINHBI, yYacTByWOLIMe B ()OPMHUPOBAHUH
KOMIIeTeHIIUH
(mepeuncisitoTCsa JUCHUILIMHBL, TpakTHKU, KpoMe I'D, BKP)

YHI/IBepcaJIBHLIe KOMIICTCHIHU

YK-1. Crioco0OeH oCyIIecTBIATh OUCK,
KPUTHICCKUN aHAJN3 U CHHTE3
HHPOPMALNH, TPUMEHAITh CUCTEMHBIN
TIOJTXOJT JJISL PEIICHHSI TOCTABICHHBIX
3a7a4

ApPXWUTEKTYpHOE TPOEKTHPOBAHUE. 2 YPOBEHb, APXHTEKTYPHO-TPAIO-
CTPOUTENBHOE TNPOEKTUPOBaHUE, VHXeHepHbIe CHCTEMBI M 000pymo-
BaHHE B apXUTEKType, APXUTEKTypHasl 3KOJIOTHs, DKOHOMHIKA MPOEKT-
HBIX PELICHHH B CTPOMTENBCTBE M AaApPXUTEKTYpe, APXHTEKTypHO-
CTpOMTENIbHBIE TEXHOJOTHH, MHQopManuoHHBIE  TEXHOJOTHH B
apxurektype, JKeme300eTOHHbIE W MeETANIMUECKHE KOHCTPYKIIHH,
Uctopus apxurtextypsl, HWHpopmaTtuka, ApPXUTEKTYpHBIH IPOEKT
(HaganmbHBIN ypOBEHB), APXUTEKTYpHOE MPOEKTHPOBAaHHE | ypOBEHB,
Xy10’KeCTBEHHO-TpapUECKHiIt MOAYJIb, KommnozuimonHoe
MojenupoBaHue, OCHOBBI ~ MaKeTHPOBAHHMSA B  apXUTEKTYpe,
Hauepratenbnas reomerpus, WmxeHepHbli  Moayib, Teopus
apXuTeKTypsl, McTtopusi  rpamocTpouTenscTBa,  [Ipenaumiuomuas
NIPaKTHKa, BBIMOMHEHHWE ¥ 3aIIUTa BBITYCKHOW KBaJM(HUKAIMOHHON
paboTHI




3 TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITJINHBI

TpebGoBanus K pe3ynbTaTaM OCBOCHHUS JUCIUILIMHEI ITPeICTaBIeHbI B TabauIe 2.

Tabnuna 2 — KoMmneTeHImm 1 HHAMKATOPHI MX JOCTHXKCHHS

KOMHeTeHIIl/lP[ U HHIUKATOPBI UX JOCTHIKCHUSA

KOZ[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHU

KOZ[ 1 HAMMCHOBAaHUE UHJMKATOPAa JOCTHIKCHUS

Pe3ynbTat 00y4eHus M0 AUCUHUIIHHE
(Tokasaresr OCBOCHUSI KOMITCTSHIIHIA)

VK- Criocoben
OCYILIECTBIIATH
MIOUCK,
KPUTUYECKUI
aHaJU3 U CUHTE3
nHdopmanuu,
IIPUMEHSTh
CUCTEMHBIH MOAXO0]
JUIA pEeUIeHUs
MTOCTaBJICHHBIX
3a1a4

KOMIICTCHIIH
YHnBepcaJleue KOMIICTCHIUU

VK-1.1 [leMoHCTpHUpPYET 3HAHNE IPUHIIUTIOB 3Hare: TpHHOUNBI cOopa, orTOopa H

cbopa, otdbopa 1 0600IeHNT HHYOPMATTHH, 0000mennss  wHOQOpMAIMH,  METOAUKU

METOJIUKH CHCTEMHOT'O TTOIX0/1a JUIsl CHUCTEMHOI'O  IIOXOJAa  JUIi  peIIeHHs

peuieHust npodecCHOHANBHBIX 33134 npodeccHoHANBHBIX 3a/1a4
YMeTs: 0TOHMpAaTh u 000011aTh
nHopManMioo €  IOMOIIBIO  METOJOB
CHUCTEMHOI'O  IIOAXOJAa  JUIi  peIIeHHs
npodeccHoHANBHBIX 3a/1a4
Bnamers: wmeromamm cOopa, otbOopa
00001meHns nHpOpPMAaIHH, METOINKHA
CHUCTEMHOI0  MOAXOJa M  peUIeHHs
npoecCHOHANBHBIX 3a/1a4

VK-1.2 AHaIU3UPYET U CUCTEMaTH3UPYET 3Hath: TPUHLUITBI aHanm3a u

Pa3HOPOIHEIC TaHHbIE, OLICHUBACT
3((HeKTHBHOCTH MPOIETyp aHAJI3a MPOOIeM
Y NIPUHATHUS pEeLIeHU B IpO(hecCHOHATBLHOM
JIeSITeIbHOCTH

CHCTEMATH3allMd  PA3HOPOAHBIX  JAaHHEIX,
OLICHKU (P (EeKTHBHOCTH MPOLEIYp aHAIM3a
npobieM W TPUHATHA — peUieHHd B
po¢eCCUOHANBHOM JCSITeIBHOCTH

YMeTh: aHaIU3UpOBaTh U
CHCTEeMaTH3UPOBaTh Pa3HOPOHbIC AaHHbIE,
oLeHUBaTh AP PEKTUBHOCTH MPOLIETYD
aHaJM3a NpoOJIeM U MIPUHSTHUS PEILCHUH B
npoecCHOHABHON eITEBHOCTH

BrageTs: MeTonaMu aHanu3sa u
CHCTEMAaTH3al[1 Pa3HOPOIHBIX NaHHEIX,
OLICHKH 3PP EeKTHBHOCTH NPOLEAYp aHAIH3a
npo0JIeM U MPUHATHS PELICHHUN B
poheCCUOHANBHOM JCSITEIBHOCTH

VK-1.3 IIpumMeHseT HaBbIKM HAy4YHOT'O IIOUCKa
U TIPaKTHYECKON pabOTHI C
MHQOPMALMOHHBIMU HCTOYHUKAMH;
METOJIaMU IIPUHATUS PELLIEHUI

3HaTh: NPHUHLUIBI HAYYHOIO TIOMCKa U
MPAaKTUIECKOIl paboTsI c
MHPOPMALMOHHBIMU HCTOYHUKAMHU; METOIBI
IPUHSTHS PEILICHUN

YMeTh: BBINOJHATh HAyYHBIA TIOMCK U
MIPAaKTUYIECKYIO paboty c
HHPOPMAITMOHHBIMA HCTOYHHKAMU;

MPUMEHSATH METO/IBI IPUHATHS PEIICHNH
Brnaners: HaBBIKaMH HAYYHOT'O ITOHCKA U
MPaKTHYECKOH pabOTHI C
nH(pOpMAMOHHBIMHA HCTOYHUKAMH;
METOJIaMH TIPHHATHS PEIIeHUH

4 COAJEP KAHUE JUCHUITJINHBI

4.1 TemaTH4ecKHH IJIAH JUCIHUILIHHLI

OO11as TpyI0EMKOCTb AUCIMIUTUHBI COCTABIISIET 3 3a4€THBIX eAUHUIIBI, 108 yacos.

Paznens! aucuunanabl «MaTemaTiKa» U BUIbl yueOHOM Harpy3KH M0 3TUM pa3jieaM MpUBEICHbI

B TaOmuIe 3.




Tabnuua 3 — Pacnipenenenue ¢poHaa BpeMEHH IO TeMaM JIUCIUTUINHBI

Bunbl yueOHOI HArpy3KH H MX
TPYJ10€MKOCTb, 4aChl
KonTakTHasi padora
% H Bcero = 2
2 anMeHOBaHHe TeMbl JHCUMIIIHHBI = g z
2 4acoB = 2z Sz CPC
g c g 28
= s 3 S =
= <
= =
1 [Tema 1. Matpuiel. Onieparinl HaJy MATPUIIAMHA 3 2 - - 2
2 [Tema 2. Onpenenurenn. OOpaTHast MaTpHLA 3 - 1 - 2
3 [Tema 3. CucteMbl TMHEHHBIX anreOpanyecKux 5 ) 1 3 )
YpaBHEHU I
4 Tema 4. Bextopsl. Oniepanmy Hai BEKTOpaMu 3 - 1 - 2
5 [Tema S. IIpsAMas U IIIOCKOCTh 5 2 1 - 2
6 [Tema 6. Cuctemsl koopauHat. AdGUHHBIE U 3 3 1 3 )
roMeoMOpPQHBIEC OTOOPAKEHHSI
7 [Tema 7. Kpuble BTOPOro NOpsiiKa U UX 3aJaHHE 5 2 1 - 2
8 [Tema 8. YpaBHEHUS KPHUBBIX U TIOBEPXHOCTEH 3 - 1 - 2
9 [Tema 9. Dnemenrapublie pyHKIIN. KoMmo3umms 3 3 1 3 )
(yHKIMI
10Tema 10. IIpenen ¢pynkuuu. beckoneuHo 0oJIbIINE U 5 5 1 3 5
0eCKOHEYHO Maltble (DYHKITUI
11/Tema 11. PackpbITHEe NpeenbHbIX HEONPEASIEHHOCTEH 2 - 1 - 3
12[Tema 12. YncnoBble NOCIEI0BATEIHHOCTH 3 — 1 - 2
13[Tema 13. IIpousBoaHast u nuddepenHunan GyHKIUU 5 2 1 — 2
14Tema 14. CoctaBneHrie ypaBHEHUH KacaTelbHBIX U 3 3 1 3 )
HOopMautel. I'pamueHT GyHKITNN
15[Tema 15. NccrnenoBanne XapakTepHBIX CBOWCTB rpaduka 3 5 _ _ 3
(YHKIIMM METOJaMU MaTEMAaTHIECKOTO aHaJIM3a
16 [Tema 16. IlepBooOpasnas. HeonpeneneHHbIi HHTETpA, 5 ) 1 B )
ero cBoiictBa. MeTo/1bl HHTETPUPOBAHUS
17 Tema 17. HeonpeaeneHHbII HHTETpa OT 3 3 1 B )
anreOpanveckoi 1poou
18 [Tema 18. OnpeneneHHbII HHTETpAI 5 2 1 - 3
19 [Tema 19. HecoOGcTBeHHBIE MHTETPAIIBI 3 - 1 - 3
20 [Tema 20. IlpunoxeHus onpeneneHHbIX HHTErpajoB 3 — 1 — 3
IK3aMeH 27
HNTOTO: 108 18 18 - 45
4.1.1 JleknoHHBIE 3aHATHS
HaunmeHoBaHue
Ne ni/m Kpartkoe conep:xanue
TeMbI M CIMIIJIMHbI
1 Tema 1. [lonstue marpuel. Kitaccudukarus BumoB matpuil. JInHeHbIe
Tema 1. Matpunel. Onepanyu jonepaiuu Haj MaTpunaMu. [Ipoussenenne MaTpul. DaeMeHTapHbIE
HaJ MaTpHUIIaMU peoOpa3oBaHus CTPOK MaTpHIl. DKBUBAIICHTHbIC MATPHIIbL. Panr

MaTpHULbI

Tema 3. Matpuunsle ypaBHeHHs. OOIINI BUJ CUCTEMBI alre0paniyecKux
IMTMHENHBIX ypaBHEHN. COBMECTHBIE M HECOBMECTHBIE, OIIPEICIICHHBIE U
HEeoTpe/IeTICHHbIe, OTHOPOIHBIE M HEOTHOPOIHBIE CHCTEMBI yPaBHEHHIA.

Tema 3. CucreMbl TMHEHHBIX
anredpanveckux ypaBHEHHUH
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MaTpuyHbBI METOJI PEIICHUS ONPEICACHHON CUCTEMbI TMHEHHBIX
ypaBHEHUH.

3 Tema 5. Ilpsmas u iockocTs (Tema 5. O0miee, KaHOHUIECKOE, HOPMAJTEHOE, ITApaMETPHICCKIE
YpaBHEHHUS IPSIMOM Ha TNIOCKOCTH; YpaBHEHHE NPSMOM, IPOXOASIICH
uepe3 2 TOUKH, — MPSIMOU € YTIIOBBIM KO3 (PHUIIMEHTOM, — TIPSIMOH B
0Tpe3Kax, — MPsIMOH, IPOXOAIIEH Yepe3 TOUKY MEPIEHANKYIIIPHO
ITaHHOMY BEKTOpY. 3aJaHue MPSIMOM U MIIOCKOCTH B TPEXMEPHOM
[TPOCTPAHCTBE. YpaBHEHHUE OTPE3Ka MPSIMOH.

4 Tema 7. KpuBbie BTOpOro Tema 7. Bunsr kpuBbIX 2-T0 mOpsinKa, ux oOrmiee ypaBHeHe. KpuBbie
[OPsIAKA U UX 3aJaHue BTOPOT'O MOPAJKA KaK FeOMETpHUYECKoe MecTo Touek. Kanonnyeckue

YpaBHEHHUSI KPUBBIX BTOPOTO MOPSIKA, OCHOBHBIE MMAPaMETPhl THX
KPHUBBIX

5 Tema 10. [Ipenen pynkumn.  [Tema 10. Onpenenenue npenena GyHxmn. HempepsIBHOCTD (DYHKITUH B
beckoneyno OombIue u Touke 1 Ha uHTepBasie. Knaccugukanusa Touex pa3peiBa GyHKIUH.
OeckoHeyHo Majble pyHKIMK  |BecKoHEeUHO M OECKOHEUHO Majible (PYHKIIHH.

6 Tema 13. [IpousBogHas u Tema 13. [IpousBoanas pyHKIMH. ['eoMeTpUUeCKuil 1 MEXaHUYECKUI
Mg depennman GyHKIII CMBICTT TIpon3BOIHON. HeoOxoanMoe u JOCTaTOYHOE YCIOBHE

CYLIECTBOBAaHUS MPOU3BOIHON PYHKIMH B TOuke. OCHOBHBIE CBOWMCTBA
mpou3BoAHBIX. [Ipon3BonHbIE COXKHBIX GYyHKIHMHA. Anddeperunan
(yHKITIH.

7 Tema 15. MccnenoBanue Tema 15. HaxoxneHne HHTEpBaIOB MOHOTOHHOCTH, TOYEK JIOKAJIBHBIX
XapaKTepHBIX CBOHCTB IpadiKkaPKCTPEMyMOB, TOUEK Mepernda KpuBoil. BepTrukanbHble, HAKJIOHHBIC U
(YHKIIUY METOJaMH rOpU30HTAIbHBIC ACUMITTOT KPHBOH
MaTeMaTHYECKOT0 aHAIN3a

8 Tema 16. TlepBooGpashas, Tema 16. IlepBooOpaznas dyHKIMS s GyHKIUH f{x). OHpGI[GJ‘IGHI/I?
Heompe e eHHbIi HETerpaJ, HaX0K/IEHHUE HEOINpENeIeHHOI0 HHTEerpana Kak oIlepalyy, O6p21THOI/I
ero caoiictea, MeTosl M GepeHInPOBAHHIO. Wnrerpanbheie KpUBBIE. CBoiicTBa]

HEONPEICICHHOr0  MHTerpana. TaOnuyHble HHTErpaisl.  Mero[
MHTETPUPOBAHUS
HETOCPEACTBEHHOTO HHTETPUPOBAHUSL.
9 Tema 18. lurerpansuas cymma. OnpezeneHue onpeaeaeHHOro
MHTErpaa Kak npenena HHTerpaibHoil cymmel. Heobxoanmoe ycnoBue
Tema 18. OnpeneneHubiit MHTErpupyeMocTH (pyHKIHH. JlocTaTOYHOE YCIOBHE HHTETPUPYEMOCTH
MHTETpall (dyHkuun. ['eoMeTpuieckuii CMBICI ONpeIeIEHHOTO WHTErpaa.
CBoticTBa onpeneneHHoro nurerpaia. ®opmyna Hetotona JleliOHuIia.
MHTerpas ¢ nepeMeHHbIM NPEAETIOM HHTETPUPOBAHMSL.
4.1.2 IlpakTHyecKue 3aHATUS
HaumeHoBaHue
Ne i/ Kparkoe cogepxanue
TeMbI JUCHHUILINHbI
1 Tema 2. Onpenenureny. Onpenenureny, UX CBOMCTBA, aITOPUTMBI BHIYHUCICHHS ONpEAETUTENEl.
OOpartHas MaTpuLa CoOcTBeHHBIE YHWClia KBaJpaTHOH Marpuibl. MUWHOPBI MaTpHIIBL,
0asrcHBIE MUHOpHI, TJIaBHbIE MHUHOPBI KBaJpaTHON MaTpHUIIbI, MUHODB]
DIIEMEHTOB ~ KBQJIpaTHOW MaTpuIlbl. AnreOpanuecKhe JIOTOTHEeHNS]
DIIEMEHTOB KBaApaTHOM Matpuiel. O6patHast Mmatpunia. Heooxomgmmoe ul
ITOCTAaTOYHOE YCJIOBUE CYIIECTBOBAaHUS OOpaTHOM MaTpuisl. MeTonsl
pacuera OOpaTHOM MaTpHIBl M HPOBEPKA MPABUIBHOCTH PE3YJIbTaTa
acyeta. Merona onpeiereHys paHra MaTpHILIbL

2 Tema 3. CucreMmsbl JiMHeiHHbBIX[PellleHre onpeaeieHHONM CUCTEMBl ypaBHeHUH 1o Gopmyinam Kpamepa.
anreOpandeckux ypaBHeHnit  [Meton I'aycca pemieHuss CHUCTEMBI JIMHEHHBIX ypaBHEHHH. Teopema

Kponekepa-Kamennu. basucHoe pemenne B ciydae  peLICHUSs
HEOTpeIeTICHHON CHCTEMBI JIMHEHHBIX aJITe0panyecKuX ypaBHEHHH
3 Tema 4. Bexrtopsl. Onepanun3aganne KOOPAWHAT TOYKH B MPAMOYTOJBHOW JEKapTOBOW CHCTEME

HaJ BEKTOpaMHn

koopauHat. KoopauHaTel pannyca-BeKTOpa, HPOBEICHHOTO B TOYKY)|
M(x; y; z), W ero pasloXeHHe IO OpTaM JeKapTOBOM cHcTeme
[KOOpAWHAT. HanpaBJmIoume KOCHHYChlI KaK IIPOCKOWU CIAUHUYHOTIO|
panuyca-BeKToOpa Ha KOOPAMHATHBIE OCH JIEKApPTOBOH CHUCTEMBI
koopauHat. CBOOOIHBIE BEKTOPHI. YCJOBUSI PaBEHCTBA BEKTOPOB.
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KomnuHeapHsle W KOMIUIaHapHble — BekTopsl.  KoopauHatHOe
fpejcraBieHre BekTopoB. JlnmHa Bektopa. HyneBoit  BekTop.
Envanuneii Bektop. HopmupoBanHbI BekTOp. JIMHEiHBIE omnepanuy
Haja BekTopaMu. CKallipHOE€, BEKTOPHOE M CMEIIAHHOE IPON3BEICHHE
BekTOopoB. CBOWMCTBAa TIPOM3BEACHHWI BEKTOpPOB. HeobOxomumoe W
ITOCTAaTOYHOE YCIOBHE OPTOTOHAIBHOCTH BEKTOPOB. AnreOpandeckas U
reoMeTpuyecKas MPOEKIMK BEKTOpa Ha Ipyroi BEKTOpP.

WHTErpal OT anredpanyeckoit
npooun

4 Tema 5. [Ipsimas 1 iiockoCcTh [PeleHne reoMeTpudecKux 3ajad  IUIAHMMETPUUM U CTEPEOMETpUY]
METOAaMHU aHAINTHYECKON T€OMETPHUH.

5 Tema 6. Cucrembl koopanHaT.[OopMynsl TTpeoOpazoBaHus JEKAPTOBBIX KOOPAWHAT (PHKCHPOBAHHOM
AdduHHBIE 1 TOMEOMOP(QHBIETOYKH Ha TUIOCKOCTH TPH IMOBOPOTE KOOPAMHATHBIX OCEH HCXOTHOH]
0TOOpaskeHUs CUCTEMBl Ha YTOJI (@ C COXpaHEHHEM Hauyaja KOOpIMHAT. 3aJaHue

KOOpAMHAT TOYKH B MOJSPHOM CUCTEME KOOPAHWHAT Ha IJIOCKOCTH, B
[UTMHIpUYECKON U cdepuueckoi cuctemax koopauHaT. CucreMsbl
IMTMHEWHO 3aBUCHUMBIX W JIMHEWHO HE3aBUCHUMBIX BEKTOPOB. IIpu3Hax
IMUHEMHOIN HEe3aBHCUMOCTH BEKTOPOB. ba3uc n pazMepHOCTh BEKTOPHOTO
[IPOCTPAHCTBA.

Pasnoxenne BekTopa mo Oaszmcy. AQQuHHASS KOCOYTOJbHAs CHCTEMA|
KOOpAMHAT, KOOPAMHATHI TOYKH B 3TOM KOOPAWHATHOM CHCTEME.
IAdbduHHBIE  mpeoOpa3oBaHUS ~ IUIOCKOCTM W WX  CBOWCTBA.
['omeoMOp(dHBIE TOMOJIOIMYECKHE NPEOOpPa30BAHUSI TCOMETPHUUECKHX]
buryp u Ten

6 Tema 7. KpuBbie BTOporoAnpodamnusi airopuTMa MNPUBEACHHUS KPHUBBIX BTOPOTO MOpSAKA K
MOpsiiKa U UX 3aJjaHne TJIaBHBIM OCSIM TIPY 33/1aHHOM O0II[eM ypaBHEHUH KPUBOH.

7 Tema 8. YpaBHenust kpuBbiX ulllapameTpuueckue ypaBHEHHSI U YPaBHEHUS B MOJSIPHBIX KOOPAMHATAX
[OBEPXHOCTEH KPUBBIX Ha TUIOCKOCTH M TOCTpOEHHE TpaduKOB OTHX KPHBBIX.

[loBepxHOCTH 2-rO MOpsAAKA, MX KAHOHMYECKHE  YpPaBHECHHS.
LlnnHapUYecKre M KOHMYECKHe NOBEpXHOCTH. I1oBEepXHOCTH BpalieHus]

8 Tema 9. DnemeHTapHbIe Knaccudukanms snemenTapHbix GyHkuui. ['paduku npocreitmmx
¢bynkuun. Kommosumus brieMeHTapHbIX QyHKIMH. CoxkHas GYHKIUS KaK KOMIO3UIHS
byHKIHI DIIeMEHTapHBIX (QYHKIHH.

9 Tema 10. Ilpenen pyakmmn.  [MeTopI BEIYNCIICHUS IPEEOB (PYHKIIUHU, TIEPBbIA 3aMeyYaTeIbHbIN
beckoHewHO OOJIBIITHE U [peies1, BTOpoil 3aMedaTenbHbIi npeaen. OnpeaeieHue 9ucia pa3pbiBOB
OecKOHEeuHO Manble PYHKIMK |[aHATMTHYECKH 3aJJaHHOW (QDYHKIIUH U ONIPEICTICHHE UX PoJia.

beckoHeyHo OosbiIne U OECKOHEYHO MaJible ()YHKLIMH, UX CBOMCTBA

10 [Tema 11. PackpeiTue [IpueMbl packpbiTHs Heonpeaeaennoctei 0/0, 0o/oo, 0o — oo, 0-00, 1%, 0°,
[peaebHbIX 00
HEOIpeIEIEHHOCTEN

11 [Tema 12. Ynucnosrlie OrnpeaeneHre YUCIOBbIX MocieaoBaTeNbHOCTER. CXoasauiecs: u
[0CJIe10BAaTENEHOCTH pacxoJsiecs nociea0BaTeIbHOCTU. [Ipenensl YncioBbIX

[10CJIEI0BATENBHOCTEN U UX CBOMCTBA

12 [Tema 13. IIpousBogHas u [IpousBoanble BbICIIEro nopsaka. Ilpasmio Jlonurans. YactHeie
Imudeperunan GyHKIUN POM3BOJHbBIE (DYHKINH IBYX IepeMeHHbIX. [Ipon3Boanas GyHKun

0JTHOI TTIepeMEHHOM, 3a]JaHHOH B ITapaMeTPUIECKOl 1 HesBHOU (hopMme.

13 [Tema 14. CocraBnenue YpaBHeHHE KacaTeNbHOW M HOpMalnu K KpUBOW B Touke M(xo; Vo),
YPABHEHUI KacaTENbHBIX U 3aJaHHON ypaBHeHUEeM y = y(x) u F(x, y) = 0. HopmanbHbIil BEKTOp K|
HOopMasiel. ['pagueHT QyHKINY |[TOBEPXHOCTH. Y paBHEHUE KAacaTeJIbHOM IJIOCKOCTH U HOPMAIH B TOUYKE

P(x0, Yo, zo). I'pamment ¢ynkumum z = z(x, y). WaTepmperanus]
HaIpaBJeHNUs TPaIUeHTa U AHTUTPAANEHTA.

14 [Tema 16. IlepBooOpa3nasi. MeTon npeoOpa3zoBaHus IEPEeMEHHON HHTETPUPOBAHHMS, METO]
HeonpeneneHHsIil HHTErpai, |MHTETPUPOBAHUS MOACTAaHOBKOW, METOJ] HHTEIPUPOBAHUS 110 YACTSIM.
ero ceorcTea. MeTobl
MHTETPUPOBAHUS

15 [Tema 17. Heonpeznenennslii  [MeTo[ HeonpeaeleHHbIX KO3 GUIMEHTOB Il TOKAESCTBEHHBIX

MHOTOuIeHOB. [IpencraBienne HenpaBUIBHON ainredpanyeckoi 1podu B
BHJIE CYMMBI €€ IIeJION YaCTH U MPaBHIIbHOM apodu. PaznoxeHue

MpaBIILHON anrebpandeckoil 1podu Ha npocrenmue. HaxoxaeHne

8



HCOMPCACJICHHOIO MHTCIpajia OT anre6pquGCK0171 I[pO6I/I.

16 [Tema 18. OnpenencHHBINA [IpakTHuecKre METOMBI HaXOXKICHISI ONPEACIICHHOTO HHTETpaIa.
MHTeTpal DopMyIIBI pacueTa ONpeAeTIeHHBIX HHTETPAIOB OT HATYypPaIbHBIX
CTEeTeHel sin x U cos x B npezenax ot 0 1o /2. HaxoxneHue iomasiei
KpPUBOJMHENHBIX TPAIICLIHH.
17 [Tema 19. HecobcTBeHHBIC Onpe/eneHne HeCOOCTBEHHBIX HHTETPAJIOB 1-r0 U 2-r0 poja.
MHTETPaJIBI IAGCOITIOTHAS CXOTMMOCTh HECOOCTBEHHOTO NHTErpasia. KocBeHHbIe
MPU3HAKU CXOIMMOCTH HECOOCTBEHHBIX MHTErpajioB. MccnenoBanue
CXOIMMOCTH Y HaXOKJIeHHE HECOOCTBEHHBIX HHTETPAIOB
18  [Tema 20. [TpunoxxeHus Haxosxaenue miomaan GUrypsl Ha KOOpAUHATHON IIOCKOCTH,
OTIpeIeTICHHBIX NHTETPAJIOB  [OTPaHMYEHHON 33JaHHBIMHE MPSIMBIMU H KPUBBIMH JIMHASAMU; 00BeMa
rea, 00pa30BaHHOTO B pe3yNbTaTe BPAIICHUS BOKPYT OCH X WIIA OCH )
(Urypsl, orpaHIYeHHON 3aJaHHBIMH JTHHUSIMH; KOOPAMHAT LIEHTPa Macc
rena.
4.1.3 JlaGopaTopHble 3aHATHSI- HET
4.1.4 CamocrosiTesibHasi padoTa CTyJdeHTa
HaumeHoBaHue
Ne i/ Bug CPC
TeMbl AU CUUILIIMHbI
1 Tema 1. Matpusl. Onieparuu
[IpopaboTka u n3ydeHue yaeOHOro MaTeprana JeKIIHOHHOTO 3aHATHS
HaJl MaTpHLIAMH
2 Tema 2. OnpenenuTeNm. [TpopaboTka 1 u3ydeHue yueOHOro MaTepuana JeKIMOHHBIX 1
OOpaTHas MaTpuIla [paKTUYECKUX 3aHATUN. BpimosHeHue goMamnero 3agaHus Ne 1
3 Tema 3. Cucremsl muaedHBIX  [[IpopaboTka u n3ydeHue yueOHOTro MaTeprana JeKIHOHHBIX H
anreOpanveckux YpaBHCHHH  [TPaKkTHYCCKUX 3aHATHN. BeimonHenue momanrHero 3amanus No 2
4 Tema 4. Bektopsl. Onepanun  [[Ipopa®oTka u n3ydeHue yueOHOro MaTepuana JeKIMOHHBIX 1
HaJ BEKTOPaMU [MpaKTUYECKUX 3aHATUN. BpinosHeHue noMamHero 3agaHus Ne 3
5 Tema 5. [Ipsmast u utockocts  [[IpopaboTka u n3ydeHue yueOHOro MaTeprana JeKIHOHHBIX ’
MpaKTUYECKUX 3aHATUN. Beimomnenue goMansero 3aganus Ne 4,
6 Tema 6. CricTeMbl KOOpIUHAT.
A dunnbie 1 romeomopdubie |[[I[popaboTka U M3ydeHne yueOHOTO MaTeprala MPakKTHIeCKOTO 3aHATHS
0TOOpaKeHHS
7 Tema 7. KpuBbie BTOpOTo [TpopaboTka 1 n3ydeHue yueOHOro MaTepuaia JeKIMOHHBIX 1
MopsiIKa U UX 3aJjaHne MpaKTHUECKUX 3aHATUH. Brimonnenune qomarraero 3aganus Ne 5.
[IpoxoxieHne TecTUpOBaHus 10 BoIlpocaM pybexHoro Tecta Ne 1
8 Tema 8. YpaBHEHUs KPUBBIX U
. [IpopaboTka u n3ydeHue y4eOHOTO MaTepuasa MPaKTHIECKOTO 3aHATHS
MOBEPXHOCTEM
9 [Tema 9. DnemeHTapHBIE
[TpopaboTka 1 n3ydeHue y4eOHOro MaTepuaia JeKIMOHHBIX 1
¢dynaxm. Kommnosumms N
o MMPaKTUYECKUX 3aHATUN. BeImomHenue joMarrHero 3aganus Ne 6.
byHKIHIA
10 [Tema 10. I[Ipenen GpyHkuuu.
[IpopaboTka 1 n3ydeHue yueOHOro MaTeprana JeKIMOHHBIX H
beckonewyHo OoJbIINe U N
MPaKTUIECKUX 3aHATHH.
OeCKOHEYHO Maltbie (DYHKITUH
11 [Tema 11. PackpeiTue
[IpopaboTka 1 n3ydeHue yueOHOro MaTeprana JeKIMOHHBIX U
MpeJIeTbHBIX HEOIIPEIEICHHOC- N
i MPaKTUYECKUX 3aHATHH. Beimonnenune gomamnero 3aganust Ne 7
12 [Tema 12. Yucnossle
[IpopaboTka u n3ydenue ydeOHOTro MaTepuasia MPaKTHIYECKOTO 3aHITHS
MOCIIEA0BATENB-HOCTH
13 [Tema 13. IIpousBogHas u [IpopaboTka 1 n3yueHue yaeOHOro MaTepraa JEeKIUOHHBIX H
I epernman GyHKIUn MPAKTHYECKUX 3aHITHH.
14 [Tema 14. CocTaBieHue
N [IpopaboTka 1 n3ydeHue yaeOHOro MaTeprata JeKIMOHHBIX H
YPaBHEHUH KacaTeJbHBIX U N
N MPaKTUUeCKUX 3aHATHH. Boimonnenune gomamnero 3aganust Ne 8
HOopMane. I'panuenT pyHKIMN
15 [Tema 15. MccnenoBanune [IpopaboTka n m3ydeHne yueOHOro MaTepraia JEKIHOHHOTO 3aHATHS
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XapaKTepPHBIX CBOMCTB rpaduka
(O YHKIIMA METOaMH
MaTEMaTHYECKOTO aHaIn3a

16 [Tema 16. IlepBooOpa3nasi.
Heonpenenennstit uaterpan, |[[I[popaboTka u n3ydeHne yueOHOTO MaTepraia JIeKIIHOHHBIX U
ero cBoicTBa. MeTo bl [MPaKTUYECKUX 3aHATUMN.
MHTETrpUpOBaHUS
17 [Tema 17. Heonpenenennsiii  [[IpopaboTka u nu3yueHune yueOHOTo MaTepuana JIEKIUOHHBIX U
MHTETPaJl OT aNreOpandeckoil [MPaKTUYECKUX 3aHATHN. BeImomHeHne qoMantHero 3aganus Ne 9.
mpoou [IpoxoxIeHne TeCTUPOBaHMs 10 BoIlpocaM pybexHoro Tecta Ne 2
18 [Tema 18. OnpeneneHHsbrit [TpopaboTka 1 U3y4eHue yaeOHOro MaTepraia JSKIUOHHBIX U
MHTErpas MPaKTUYECKUX 3aHITHH.
19 [Tema 19. HecoGcTBenHbIE
[TpopaboTka 1 U3y4eHue yaeOHOro MaTeprasia MPakTHIEeCKOTO 3aHATHS
MHTErpajibl
20 [Tema 20. [IpmroxeHus

[IpopaboTka 1 n3ydeHue yuyeOHOro MaTepuasia MPaKTHIECKOTO 3aHATHS

OITPCACIICHHLIX MHTCTPAJIOB

4.1.5 UnTepakTuBHbIEe (POPMBI 3aHATHI — He MPEAYCMOTPEHbI Y4eOHbIM INIAHOM

4.2 YueOHO-MeTOAUYECKOE U MH(OPMAIIMOHHOE O0ecreyeHue TUCIMILTHHBI

4.2.1 Jlutepatypa

Briciias marematrka B ynpaxHEHHUIX U 3a7adax: yueoHoe nocodue s By3os / I1. E. Jlanko [u
ap.]. - 7-e u3n., ucnp. - Mocksa : Onukc : Mup u Obpasopanue, 2008. - 815 c.: ., Tadi. -
ISBN 978-5-488-02031-3 (Onukc). - ISBN 978-5-94666-506-3 (Mup u obpazoBanue). - Tekct
(BU3YaIbHBIN ): HETIOCPEACTBEHHBIH.

Bricmias maTemaruka B yIpakHEHUAX U 3a7adax: yueOHoe mocobue st By30B. B 2 u. Y. 2 / IL.
E. auko, A. I'. ITonos, T. . KoxxeBaukosa, C. I1. Jlaako. - 6-¢ u3n. - MockBa: Onukc; Mup u
O6pazoBanue, 20006. - 416 c. : . - ISBN 5-488-00716-4 (Onukc). - ISBN 5-94666-336-4 (Mup
u ObpazoBanue). - TekcT (BU3yanbHbIN) : HEOCPEICTBEHHBIH.

I'oprnoBa O.I0. Matematnka: 1abopaTOpHBIA MPAaKTUKYM: y4eOHO-TIPAKTHUECKOE M3AaHHE IS
CTYJEHTOB 10 HampaiaeHuto noarotoBku "CrpoutensctBo". Paznen 1 / O. 1O. N'opnosa, B. 1.
Camapun. - Coum: PUL] ®I'BOY BIIO "CI'V", 2014. - 104 c. - Tekcr (BuU3yallbHBIN):
HEIOCPEICTBEHHBIMN.

COopHuK 3a/1a4 10 BBICIIEH MaTeMaTuke. | Kypc: ¢ KOHTpOJIbHBIMU paboTamu: yueOHoe mocooue
JUISL  CTY/JICHTOB BBICHIMX Yy4Y€OHBIX 3aBEICHHUM, OOydYaOIIMXCS IO HaIMpaBICHUSIM |
CHenuanbHOCTSIM B obnactu Texuuku u Texnonoruu / K. H. Jlynary, 1. T. ITucemennsiit, C. H.
®enun, FO. A. IlleBuenko. - 7-e u3a. - MockBa : Aiipuc-tipecc, 2008. - 574, [1] c. : u1. -
(Beiciee  obpazoBanme). - ISBN  978-5-8112-3019-8. - Tekct (Bu3yasbHBIN)
HEIIOCPEICTBEHHBIMN.

[Mankun A. C. 3agayum C pemieHUsIMU MO BBICIIEH MAaTeMaTHKE, TEOPUU BEPOSITHOCTEM,
MaTEeMaTUYeCKOW CTAaTHUCTHKE, MaTEMaTUYECKOMY MPOTrpaMMHUPOBAHUIO: yueOHOe Tocodue s
OakanaBpoB]: AN CTYJEHTOB BBICHIMX y4YEOHBIX 3aBEACHMM, 0OYYAIOIIMXCS MO HAIMpPaBIICHUIO
noaroroBku "Okonomuka" / A. C. lllankun, B. A. [llankuH. - 8-u3m. - Mocksa: JlamkoB n K,
2013. - 431 c. : un. - (YueOHble u3ganus ans 6akanaBpoB). - ISBN 978-5-394-01943-2. - Tekct
(BU3yalIbHBIN) : HEMOCPEICTBEHHBIMH.

Munayes B. C. Bricimas maremaruka. [lonsblil kype: ydeOHOe mocobue uisi GakaliaBpoOB:
yaeOHOe mocoOue sl CTYASHTOB BhICIIUX yueOHBIX 3aBenenuii / B. C. lllunaues ; mox pen. A.
H. TuxoHnoga. - 4-e uzn. - Mocksa: IOpaiit, 2012. - 607, [1] c. - (YueOnuk) (bakanasp). - ISBN
978-5-9916-1806-9. - TekcT (BU3yaabHBIN): HEMOCPEICTBEHHBIM.
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4.2.2 Y4eOHO-MeTOAUYECKHE MATEPHAJILI H TOCO0HUsI, HOPMATHUBHBbIE TOKYMEHTBI

1. YdeOGHO-MeTOIMYECKOE TOCOOUE Mo AucHUILTHHE MaremaTnka. Maremarudeckuii ananus. Yacthb
1 [DnexTpoHHBIN pecypc]/ — DNEeKTpOH. TEKCTOBbIE HJaHHBbIe.— M.: MOCKOBCKUN TEXHUYECKHIA
YHUBEPCUTET CBsi3m W umHPopmaruku, 2016.— 26 c¢— Pexum  jgocryna:
http://www.iprbookshop.ru/61491.html.— 3BC «IPRbooks»

2. YuebHO-MeToaudecKoe mocodue mo nucuuiuinae Maremaruka. Yacts 2 [D11eKTpoHHBIH pecypc]/
— DJEeKTpPOH. TEKCTOBbIE NaHHble.— M.: MOCKOBCKMII TEXHMUYECKUIl YHUBEPCHUTET CBSI3U U
undopmatuku, 2016.— 28 c.— Pexum noctyma: http://www.iprbookshop.ru/61492 html.—
OBbC «IPRbooks»

4.2.3 CoBpemeHnHble mnpodeccroHalbHble 0a3bl JaHHBIX U MH(POPMAIMOHHBIE CIIPABOYHBIC
CHUCTEMBI - DJIeKTpoHHO-OnbmmoTeuHas cucrema «IPRbooksy.

Y4eOHo-MeToanueckoe u nHpopManrmoHHOE 00ecIeYeHHEe JUCIIUILTUNHBI COOTBETCTBYET
oubmmoreunomy douay CI'Y

i = . s . =
3aB.OnOIHOTEKOH N - Meicuna E.C.
floanuch

4.3 TeKleIaﬂ U IMIPOMEKYTOYHAA aTTECTAUHA IO JTUCHUIIJIHHE

Texymas arrectauus mo nucuuiuiiHe «MaremaTtuka» ocymiecTBiseTcss B (GopMe MPOBEACHHUs YCTHOTO
orpoca, NIByX pPyOeKHBIX TECTOB, OTYETOB IO BBHIMOJHEHHIO JIOMAIIHUX 3agaHuil. dopMa MpOMexKyTOUHOMH
aTTeCTalllu — 3K3aMeH.

O1neHOYHBIE CPENCTBA [0 AUCLUIIIIMHE COACPKAT:

—BOIIPOCHI [UIsl YCTHOT'O OIIPOCa;

— pyOeXHBIE aTTeCTallMOHHO-THarHocTrudeckue TecThl Ne 1, Ne 2;

— JIOMalllHWEe 3aJaHusd 1Mo TeMaM: «Marpuub», «CHCTEMBI JIMHEMHBIX YpaBHEHHI», «BeKTopsl M HX
npuinoxenus», «[Ipsamas u miockoctey, «Kpussle 2-ro mopsiaka», «Cyneprnosunust GyHkiuin. Toukn pa3pbiBa
¢bynkuunity, «llpenens», «AnddepennupoBanuey, «HeonpeneneHHble HHTETPAIbDY;

— JK3aMEHallMOHHbIE BOIIPOCHI;

— KOMIIJIEKT 9K3aMEHAIMOHHBIX OHMJICTOB.

— KpUTEpHUH OLICHUBAHUS;
— IIKaJbl OLIEHUBAHUS.

Copep:xaHne MaTepUaNoB U1 TEKyIIed W MPOMEKYTOYHOM aTTECTAllMM MO IJUCLUIUIMHE MPUBEACHBI B

npuaraeMomy K JaHHoi padodeit mporpamme @OC 1o AMCHUTUIMHE.

DK3aMEHalMOHHBIE BOIIPOCHI

1. MaTpuupl: OCHOBHBIE TOHATHS, ONEpalMH HaJx MarpunaMu. CBOWCTBA MaTpull. OJIEMEHTapHBIE
peoOpazoBaHMs CTPOK MATPHUIBl. DKBUBAJIEHTHBIE MATPHIIHI.

2. Ompenenurenn. CBOWCTBA OINpENEINUTENEH, aNTOPUTMBI BhIUMCIEHUS ompeaenurteneil. CoOCTBEHHbIE YHCIa
KBaJIpaTHON MaTpHIIbI.

3. Munopsl matpuipsl. basucHble MUHOpBI. ['7TaBHBIE MHMHOpBI KBaJpaTHOM MaTpuilsl. MUHOpBEI 3J€MEHTOB
KBaJIpaTHON MaTpUIlbl. AlreOpanveckue JIOMOTHEHUS 3JIEMEHTOB KBa/IPATHOW MaTPHIIBL.

4. OOparnas marpuua. HeoOxoaumoe u 10cTaTOYHOE YCIOBHE CyIIECTBOBaHHMs 0OpaTHOM Marpuubl. [IpoBepka
NPaBUIBHOCTH HaWJeHHOM oOpaTHOM Marpuupl. MeToabl pacuera oOpaTHOH MaTpuibl (MAaTPUYHBIA H C
IIOMOIIBIO AJIreOpanyecKux JONOIHEHUN).

5. Panr Marpuuel. MaTpuuHbII M MUHOPHBIM METOIABl HAXOXKJIEHUS paHra MaTpulpbl. BBIpoXIEHHBIE H
HEBBIPOKICHHBIE MAaTPHIIBIL.
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6. Metoapl pellieHHsS JHHEHHBIX anreOpandeckux ypaBHeHuid. Teopema Kponekepa-Kamemnu. BbasucHoe

pelIeHne B cirydae 0ECKOHEYHOTO YHCIIA PEICHUH CHCTEMBI INHEHHBIX alreOpandeckuX ypaBHEHUH.

7. 3amaHue KOOpAMHAT TOYKH B IPSIMOYTOJBHOM AEKapTOBOM cucteme KkoopaumHaT. KoopamHaTel pannyca-

BEKTOpa, MPOBEICHHOIO B TOUKY M(X; y; z), U €ro pasjoXkeHue [0 opTaM JIEKapTOBOH CHCTEME KOOpPIHUHAT.

Hanpasnsronye KOCMHYChl Kak HNPOEKLUH €IUHUYHOTO PaJnyca-BEeKTOpa Ha KOOPIAMHATHBIE OCH JI€KapTOBOM

CUCTEMBI KOOPJIUHAT.

8. 3amaHue KOOpAMHAT TOYKM B TOJSPHON cHCTeMe KOOpPAMHAT Ha IUIOCKOCTH, B IIMJIMHAPUYECKOH U

cepuieckoil cucreMax KOOpAUHAT.

9. CBoOonmHBIE BEKTOpHL. YCIOBUS paBeHCTBA BEKTOpoB. KoymHeapHble M KOMIIAHAPHBIE BEKTOPBI.

KoopnunatHoe mpencraBnenue BekTopoB. JlnmHa Bektopa. HyneBoit Bektop. EQuHWUHBI — BEKTOp.

Hopmupoannsiii BekTop. JIMHEHbIE onepaliiy Hajl BEKTOpaMH.

10.CkamsapHoe, BEKTOPHOE W CMEIIaHHOE TIPOM3BeACHHE BeKTOpoB. CBOICTBA MPOM3BENCHUH BEKTOPOB.

HeoOxonmumoe W 10CTaTOYHOE YCJIOBHE OPTOTOHAJIBHOCTH BEKTOPOB. AnreOpandeckas W TreoMeTpHuecKas

MIPOEKLIMU BEKTOpa Ha APYTOi BEKTOP.

11.CucTteMbl TUHEHHO 3aBUCHUMBIX M JMHEHHO HE3aBHCHUMBIX BEKTOPOB. [Ipm3Hak IWHEHHOW HE3aBUCHMOCTH

BEKTOPOB. basuc u pazMepHOCTh BEKTOPHOT'O IPOCTPAHCTRA.

12.Paznoxxenue BekTopa 1o Oasucy. Ad¢uHHAsS KOCOYToJibHas cucTeMa KoopAuHar. KoopJuHAThI TOYKM Ha

KOOPIMHATHOHN INIOCKOCTU U B TPEXMEPHOM IPOCTPAHCTBE B aPUHHON crcTeMe KOOPIUHAT.

13.AddunHBIC TPe0OpPa30BaHUS NIOCKOCTH M UX CBOMCTBA.

14.®@opmynsl mpeoOpa3oBaHusl JEKAPTOBBIX KOOPAMHAT (PUKCHPOBAHHONH TOYKH HA IUIOCKOCTH IIPH IMTOBOPOTE

KOOPIMHATHBIX OCEl MCXOAHOW CHCTEMBI Ha YTOJlI | ¢ COXpaHEHHEM Hayasla KOOpAUHAT.

15.'omeomopdHBIE TOMOJIOTHYECKHE TTPe0Opa30BaHU TEOMETPUIECKIX GUTYP U TETI.

16.3ananne npsaMoii Ha MIIOCKOCTH: 00Ilee, KAHOHMYECKOE, HOPMaIbHOE, apaMeTpHUYECcKe YpaBHEHHS MPIMOIi;

ypaBHEHUE NMPAMOM, IPOXOASIIEH yepe3 ABe 3aJaHHble TOUKH; YpaBHEHHUE NMPSAMON, TPOXOAdlIel yepes 3aJaHHYIO

TOYKY NEPHEHIUKYJSIPHO AAaHHOMY BEKTOPY; YpaBHEHHE HPSMON B OTpe3Kax; ypaBHEHHE NPSIMOIl C YIJIOBBIM

ko3 purmenToM.

17.3amanue MIOCKOCTH W MNPsAMOM B TPEeXMEPHOM TIpOCTpaHCTBE. YpaBHeHHEe oTpeska AB mnpsamoil B

IPOCTPAHCTBE.

18.HaxoxneHne yria MexIy HOpSIMbIMHA, MEXAY NOPSAMOM M IUIOCKOCTBIO, MEXKIY I[UIOCKOCTSIMHU. Y CIOBHUA

MapauIeIbHOCTH U OPTOTOHATIBHOCTH JIBYX MPSMBIX, IPSMOM U TUNIOCKOCTH, IBYX TIOCKOCTEH.

19.PaccTosiHie MEXIy TOYKAMH Ha MPSMOM, MEXIy TOYKOM MU MPAMOM, MEXAY TOUYKOM M IUIOCKOCTBIO.

YpaBHeHHs OUCCEKTPUC IS ABYX MPSIMBIX HA IUIOCKOCTH. [leneHne oTpe3Kka TOUKON Ha /1Ba OTpEe3Ka B 3aJaHHOM

OTHOIIIEHUH UX JJIUH.

20.KpuBble BTOpOro mopsaka, ux ooOmiee ypaBHeHue. OmpenencHHE THIIA KPUBOW TO OOIIEMY YpaBHEHHIO.

[IpuBeneHne KpUBBIX BTOPOTO MOPSIAKA K TIIABHBIM OCSIM.

21.KpuBble BTOpPOro Nnopsiaka Kak IeéoOMeTpUYecKoe MecTo Touek. KaHoHMueckue ypaBHEHHS KPHUBBIX BTOPOTO

MOPSIKa, OCHOBHBIE NTapaMeTPhl 3TUX KPUBBIX.

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

23. 1unuHaprYecKre 1 KOHMYECKHE TIOBEPXHOCTH, TIOBEPXHOCTH BPAILICHHUS.

24.3nemenTtapublie GyHKIuu. ['paduku npocTeHmx sneMeHTapHbIX GyHKnui. Kommosunms GyHKIuni.

25.1penen ¢ynkumu. HenpepsiBHOCTH (YHKIMU B TOYKE M Ha WHTepBase. Kiaccmdukamms Todek pa3pbiBa

dhynakun. beckoHeuHo 1 GeCKOHEYHO Maltbie (DYHKITUH.

26.MeTonpl BBIYHCIICHUS TIPEAETOB (YHKIMH, B T.4. UCIIOJB3YsI MPUEMBI pacKpwITUsl Heomnpeaenennocreit 0/0,
I/ 1, 1= 1,01 1,11,00, 10.

27.HucnoBble mnocneaoBarensbHOocTH. Ilpemen uMcnoBoil mocnenoBatenbHocTU. Teopema Belieputpacca

(mocTtaTOouHOE YCIIOBHE CYIIECTBOBAaHMS IIpe/eia YHCIOBOH mocienoBaTenbHocTH) CBOMCTBa IpenenoB

YUCIIOBBIX IOCIEN0BATEILHOCTEN.

28.IlpousBoanas ¢pyHkuun. OCHOBHBIE CBOMCTBA MPOU3BOIHBIX. [Ipor3BOAHBIE CIIOKHBIX (DYHKLHUH.

29.I1pousBoansie Boiciiero nopsaka. [Ipasuno Jlonurana. YacTHble npon3BoaHbIe PYHKINU OBYX HEPEMEHHBIX.

Huddepennman ¢ynkiun. [IponsBogHas (QyHKIUH OJHOW TEPEMEHHOW, 3aJlaHHON B MapaMEeTPHUECKOH |

HEesBHOM (hopMme.

30.YpaBHeHue KacaTeJIbHOW M HOpMau K KpuBoit B Touke M(x0; y0), 3ananHoii ypaBaenueM y = y(x) u F(x, y) =

0. HopmainpHBIH BEKTOP K TOBEPXHOCTH. YpaBHEHHE KacaTelbHOM TIOCKOCTH U HOpMaiH B Touke P(x0, y0, z0).

I'papuent pynknuu z = z(X, y).

31.HaxoxzaeHue TOYEK JIOKAIBHBIX IKCTPEMYyMOB, TOYEK Mepernda KpuBO. BepTukanbHble, HAKIOHHBIE U

TOPU30HTAIBHBIE ACUMIITOT KPHUBOM.

32.1lepBoobpaznas. HeonpeneneHHbIi HHTETpaj, €ro CBOWCTBA. MeTOIbI HHTETPUPOBAHHSL.

33.WuTerpain ot anredpanyeckoi Ipoou.

34.0Onpenenennsle uaterpaibl. @opmyna Hetorona-Jleiibnuna. HecoOcTBeHHBIE HHTETPAIBI.

12



35. IlpuioxeHus OnpeIeICHHBIX HHTETPAJIOB.

Ilpumepuvie Kpumepuu OUEHUGAHUA pE3YILINAMOE OCGOCHUA OUCUUNIAUHBL NPU NPOBEOCHUU
HPOMENHCYMOUHOU ammecmayuu:

Hopmvt  oyenxu 3nanuii  npeononazaiom yuém UHOUBUOYANLHBIX OCOOEHHOCMEl 00yHaouWuUxcs,
oughgheperyuposarmviti nOOX00 K 0OYYeHUIO, NPOBEPKe 3HAHUU, YMEHUL, YPOBHS (YOPMUPOBAHUS KOMNEMEHYUIL.

B yemuvix u nucomennvix omeemax o6yuarowuxcs npu 8bINOIHEHUY NPAKMUYECKUX 3A0aHULL U PACYemOos
VUUMBIBAIOMCA: 2IYOUHA 3HAHUL, 6lla0eHue HeoOXOOUMbIMU YMeHUAMU (8 oOvbeme npocpammbl), TOSUYHOCHD
UBTOJNCEHUS. MAMepUuad, eKmoudas 0000ujeHusl, 6bl00bl, COONOeHUe HOPM JIUMEPAMYPHOU peyu, G1d0eHue
HABLIKAMU U HApUeMami GbINOIHEHUs NPAKMUYECKUX 3a0aHuli, noomeepicoeHue COeIaHHbiX NpUu peulenuu
NPAKMUYecKux 3a0anutl 66160008 COOMBENMCMBYIOUUMU HOPMAMUBHBIMU OOKYMEHMAMU, NPABUTLHOCHIb PACYema
nokasamesnet, NOIHOMA U NPABUTLHOCTHL PACKPHIMBIX NPOYedyp U 0elicmeuti 8 npedro#CeHHOM NPAKMUYecKkom
3a0aHuu.

Ilpumepnas wkana oyeHUBAHUA OMEEMOE 00YUAIOULE20CA HPU NPOBEOCHUU NPOMENCYMOUHOU
ammecmayuu no oucyunIuHe (IK3ameH/oudhpepenuuposannvlii 3auem):

Oyenka «OmMaAUYHO» 8bICIAGIACIC 00YYAIOWeMYCsl, eClu OH 2I1yO0KO U NPOUHO YCEOUNL NPOSPAMMHDIL
Mamepuan, ucuepnvleaiouje, NOCIC008AMENbHO, YEMKO U JOSUYECKU CMPOUHO €20 u3nazaem, yMeem MeCcHO
VBA3bI8AMb MEOPUIo C NPAKMUKOU, CB0DOOHO CHNpABNIAEmCcs C 3a0aiyamu, 60NPOCAMU U OpYeUMU BUOAMU
NpUMEHeHUs 3HAHUL, He 3aMpPYOHAemcs ¢ OMEemomM npu 6UOOUSMEHEHUU 3a0aHUll, NPABUIbHO 0O0CHOBLIBAE
npUHsImoe pewierue, 8raoeem pazHOCMOPOHHUMU HABLIKAMU U HPUEMAMU GbINOIHEHUS NPAKMUYEeCKUX 3a0ad,
NPABUIbHO U MOYHO NOOmEepiicoaem COelanHble NpU  PeuleHuu  Npakmuyeckux 3a0anuti  6bl800bl
COOMBEMCMBYIOUWUMU HOPMATHUGHBIMU OOKYMEHMAMU, THOYHO U NPAGUILHO NPOU3BOOUM pacyem nokazameretl,
O0eMOHCmpUpyem HNOJIHOMY U  NPAGUILHOCHb  DACKDLIMBIX  Npoyeoyp U Oelcmeuil 68 NpedsodiCeHHOM
NPAKmMu4ecKkom 3a0aHuu.

Oyenka «xopouto» 6blCMAasisiemcst 00yHarowemMycs, eciu OH meépoo 3Haem Mamepuan, cpamomuo u no
cywecmsy uziazaem e2o, He OONYCKA CYUeCMBEHHbIX HemOouYHOoCmel 6 omeeme HA BONpoc, NPABULLHO
NpUMeHsiem  meopemuyecKue NON0JNCEHUs. NpU  pPeuleHuu NPaKmui4eckux GOonpocos u 3adad, 6iadeem
HeoOX00UMbIMU HABLIKAMU U NPUEMAMU UX GbINOTHEHUSL.

Oyenka «y0061emeopumenbHo) 6biICMAGISAEMCs 00yYaowWemMycs, eciyu OH UMeem 3HAHUS MOAbKO
OCHOBHO20 MAMepuana, Ho He YCeounl e2o demanell, OONYCKAem HEMOYHOCMU, HeOOCMAMOUYHO HPABUTbHBIE
popmynuposku, Hapywenus J102UYeCKol NOCACO08AMENLHOCTIU 6 U3NOJNCEHUU NPOSPAMMHO20 Mamepuand,
ucnvimvigaem 3ampyoOHeHUst NPU GbINOIHEHUU NPAKIMUYECKUX pabom, 3ampyoHsaemcs noOmeepoums coeianHule
npu peweHuu Npakmuyeckux 3a0anull 8bl00bl Xoms Ovl OOHUM HOPMAMUBHBIM OOKYMEHMOM, OONycKaem
OWUOKU NPU NPOBEOEHUU PACHEMO8 NOKA3ameiell, HEMOYHO UCNONb3YEM OCHOGHbIe NPOYEOYPbl U OeliCeus 8
NPEONONCEHHOM NPAKMUUECKOM 3A0AHULL.

Oyenka «HEYO06IEMEOPUMETbHOY BbICMABALEMCS 00)YUaAlOWeMyCsl, KOMOpblll He 3HAem 3HAYUMENbHOU
Yyacmu  NPOSPAMMHO20 MAmMepuana, OOnyCcKaem CYWecmeenHvle OWUOKU, HeYy8epeHHo, ¢  OOIbUUMU
3ampyOHEeHUSIMU 8bINONHIem npakmuyueckue pabomol. Kax npasuno, oyenka «Hey0oe1emeopumenbHo» CHasumcst
obyyaowuMecs, Komopuvle He MO2ym  Hpoooadcumv  oOyueHue 0e3  OONOIHUMENbHBIX — 3aHAMUL  NO
coomeemcmaytoweli OUCyuniIuHe.

5 YCJI0BUSA OCBOEHUA U PEAJIMZALIMU INCHUTTJIMHBI

5.1 MeToan4yeckue peKoOMeHAAHN 00YYAKIIUMCS M0 U3Y4YEeHHIO TUCITUTIIHHBI
Kommuiekc pekoMeHaanuii U pa3bsICHEHUH, MO3BOJSIONINX O00ydalomUMCsl ONTUMAaIbHBIM 00pa3oM

OpTraHru30BaTh MPOLECC UIYUCHUA JTaHHOH AUCHUIUIMHBI, CCTMCHTUPYCTCA II0 BHUAAM yqe6H0—
IMO03HABATEIILHOM JeSITCIIFHOCTH CTYACHTOB.

1) Meroanueckue peKOMEHAAIUH 110 Y4eOHOH 1eATeJIbHOCTH HA Ay AUTOPHBIX 3AHATHSX.

YroObl OCBOUTH Y4eOHBIN MaTepuasl y4eOHOH TUCHUIUIMHBL, HEOOXOAMMO PETYJISIPHO MOCENaTh
BCE 3aHSATHs, HE OMa3/AbIBaTh K Hadajdy 3aHATHI M 00s3aTENIbHO KOHCIEKTUPOBAThH JIEKIUU U y4eOHO-
METOANYECKUE PEKOMEHJAIUU Ha NPAKTUYECKUX 3aHATHUAX. JIEKIUU Nar0T 3HaHUA, KOTOPBIE IOQ4ac
HEBO3MOXKHO HAWTHU Ja)ke B Jy4IIUX yueOHUKax. HeBO3MOXHO JOCIOBHO 3aKOHCIEKTHUPOBAThH BCE, UTO
TOBOPUT IIPENOJABATENb, I0ITOMY CIIEAYET IOCTAapaThCs BBIIEIUTH, 3alIMCAaTh OCHOBHBIE IOJIOKECHMUS,
u7eu, BBIBOJBI, MOHATH JIOTMKY YydeOHOro Marepuaia, u3JaraeMoro mpemnojasarenem. [lpu
KOHCIIEKTUPOBAHUM  JKEJIATEJIbHO MWCIOJIb30BaTh IOHATHBIE Ul KOHCHEKTUPYIOLIETO CTYIEHTa
COKpAIIICHHS U YCIOBHBIE 3HAKHU.
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Bo Bpems mpakTHUecKHUX 3aHITHH HEOOXOAUMO MPOSBIATH MPOJYKTUBHYIO aKTUBHOCTD, OTBEYATh
Ha BOIIPOCHI IIPEIOIaBaTEeNs, IOKA3hIBATh CIOCOOHOCTh CAaMOCTOSTEILHOTO MBIIIUIEHUS. PexoMenyercs
BbIpaboTaTh B ce0e MPUBBIUKY IPOCMATPUBATh, IEPEUUTHIBATH NIEPE]] HOBOU JIEKIIMEH U MPEICTOAIINM
IPAKTUYECKUM 3aHITUEM TEKCT IPEABIIyIEHN JIEKIIUH.

Eciu BO3HUKaIOT BOMPOCH], HEOOXOAUMO 00paIlaThCs 3a KOHCYJIbTAUSAMU U PA3bSICHEHUSIMH K
IIPENoAABaTEIIO.

2) Meroauveckue peKOMEHIAUMH CTYJEHTAM 10 OPraHU3AUUM CAMOCTOSITEJILHOH PadoThI
110 U3Y4YEeHHIO JIUTePaTyPHbIX HCTOYHUKOB.

CamocrosTenbHas paboTa 00s3aTeNbHO BKIIOYAeT, B IEPBYIO oOdYepedb, HU3Yy4Y€HUE H
CHCTEMaTH3aIIMIO 3aKOHCTIEKTHPOBAHHOTO Y4eOHOT0 MaTepualia JIEKIMOHHBIX U MPAKTHYECKUX 3aHATHH,
MOJTOTOBKY K MPEACTOSIEH JeKIUU M K OuYepelHOMY MpakTHueckoMy 3aHsaTHio. C 1enpio Oolee
rJIyOOKOTO OCBOEHHUS TEMbl JUCHUIUIMHBI, KOHCIIEKTHI CJENyeT IOMOJHATh M jJopaldaTbiBaTh AJs
00001IeHNST U KOHKPETH3AI[H, UCIONb3Ysl PEKOMEHAYEMYIO MpenoaBaTeieM yueOHO-METOIUYECKYIO
aureparypy u MaTepHer-pecypcsl. 11o1€3H0 cocTaBisiTh T€3aypyC OCHOBHBIX ONPEACICHUM, TOHATUN U
TEPMHHOB. Pa3BUTHIO HABBIKOB CaMOCTOSITEIbHOW pPAaOOTHI CIIOCOOCTBYET aHalM3 BO3MOXHOCTH
UCTIOJIb30BaHUS HOBBIX 3HAHUHN JIJISl PEIICHUS] CHUTYaTUBHBIX U TPOPECCHOHATIBHBIX 3a/1au.

[Ipu n3ydyennn nucuuiuinHbel «MareMaTtrukay CiaeAyeT ydecTb €€ MPHUKIAIHON Xapakrep. Y MeHue
UCIIOJIb30BaTh METOABl M AJITOPUTMbl MATEMaTHUYECKOH JIOTMKH, aHaiu3a, JIMHEHHOW aireOpsl M
AQHAJTUTUYECKON TE€OMETpPUM MJid IMPOEKTUPOBAHUS U MOJEIUPOBAHUSA IO3BOJIUT ONTUMU3HPOBATH
NPUHUMAEMOE pelIeHre B MPO(eCCHOHAIBHONW NIEATETbHOCTH, H30€XKaTh TOMOIHUTEIBHBIX H3/IEPIKEK,
MOBBICUTH IPOU3BOAUTEIHLHOCTD TPYAA U 3P(HEKTUBHOCTH HCIIOIb30BAHUS PECYPCOB.

CamocTrosTenbHass paboTa BKJIIOYAET BBINOJIHEHME JOMAIHUX 33JaHUA U MOATOTOBKY K
pyOE)KHOMY TECTUPOBAHUIO U K IK3aMEHY.

3) Meroauyeckue peKOMeH/alMU 110 OATOTOBKE IOMAIIHUX 3aJaHMI.

JlomaiiHre KOHTPOJIbHO-TPEHUPOBOYHBIE 3aJJaHUsl CJIEAYET BBIIOJIHATh YETKO B COOTBETCTBUU C
IUTAHOM, METOJMYECKMMH PEKOMEHJALMSIMHI U aIrOpUTMaMH, COPMYJIMPOBAHHBIMHU TPENOIaBaTENIEM.
OdopmieHne caMOCTOSTENBHONH pabOThl MOKHO BBINONHSATH B PYKOIKUCHOM BHJE pa300pPUUBHIM
MOYEPKOM MJIH B ITe4aTHOM Bujie (mporpamma Word, mosst mo 2 cM, Kerib 14, oXyTOpHBII HHTEpBa).

[Tpu BBINIOJIHEHUHU JOMAIIHETO 3aJaHHs CTYACHT TOJIKEH MPOJAEMOHCTPUPOBATH MPHOOPETEHHBIE
UM KOMIIETCHIIMH, MOKa3aThb yMEHHUE JIOTHYECKHM 00pabarhiBaTh y4eOHBI Marepuaj, peaan30BaTh
WHAMBUAYAIbHBI  TOIXOJ K  CHTYallHOHHOMY  MOJEITUPOBAaHUIO, MPOSBUTH  CIOCOOHOCTH
CaMOCTOSITENILHOTO aHAJIN3a aJIeKBaTHOCTH MaTEMaTHUECKON MOJIENIN PELLIEHUIO TOCTABICHHOW 3a/1auH.

4) MeToanyecKknue peKOMEHAANH CTYACHTAM M0 NMOATOTOBKE K PY0Oe;KHOMY TeCTHPOBAHMIO
U MPOMEKYTOYHOI aTTecTaluu.

[Tpr moaroToBke K pyOeKHOMY TECTHPOBAHHIO M K MPOMEKYTOUHOW aTTeCTalMM HEOOXOAMMO

NOJIYYUTh Y MpernojaBaTelis NepeyeHb AUAAKTUUECKUX €IUHUI] 0a3bl 3HAaHUN U TUIIOBOE COJEp)KaHUE
3a/IaHM 1O MPOBEPKE HABBIKOB U MPAKTUYECKUX YMEHUH MO TUCLHUILIIMHE.
Ha sk3ameHe cTyneHT [OJDKEH IOKa3aTh 3HAHUE COJAEp)KaHMS IpeaMeTa, TePMUHOJIOTUH, YMEHUE
cBOOOJHO omepupoBaTh €r0. [IpM MOArOTOBKE K 3K3aMEHY CTYIEHT JOJDKEH HUMETh B BHIY, UTO
HEKOTOpbIE BOIPOCHI, BKIIOUEHHBIE B SK3aMEHAIIMOHHBbIE OWJIETBHI, BBIHOCATCS Ha CaMOCTOSITEJIbHOE
uzydyeHue. Ecim cTyaeHT mpu OTBETe Ha BONPOCHI 3aTPYAHSIETCS C CaMOCTOSITENIbHBIM HM3JI0KEHUEM
MaTepuaia, nejaror UMeeT MpaBo 3aJaTh €My psiJ BOIIPOCOB, CTUMYJIUPYIOIIUX CTYJIEHTOB K IOJHOMY
BBICKa3bIBAaHUIO 110 JAHHOW TEME, B CIIy4ae, €CJIM OTBETHI Ha 3THU BOIPOCHI HCUEPIIBIBAIOT TEMY, OLICHKA
3a OTBET He cHUXkaercs. OTBETHI CTYIEHTOB JOJIKHBI COOTBETCTBOBATh CYTH BOIPOCA, OBITH JIOTHYECKU
BBICTPOCHHBIMH, JI0KA3aTEJIbHO PACKPBIBaTh OTHOIIEHHE OTBEYAIOLIEr0 K u3jaraeMoil mpobieme,
BBISIBJISITH JIMYHYIO TOUKY 3pEHUS HA HCIIOJIb30BAHKE TE€X WJIM MHBIX MOJOXKEHUI TEOPETHUECKOTo Kypca
B IIPAaKTUYECKOIl paboTe.

5.2 Opranuzanust caMOCTOSATEIbHOM Pa00THI CTyICHTA 10 AUCHUILIHHE

CamocTtosTenbHas paboTa CTyAEHTa SBISETCS KIYEBOW COCTaBIAIoNIe yueOHOro mpoiiecca,
KOTOpasi ompenenseT (GOpMHUPOBAHWE HABBHIKOB, YMEHHMH W 3HAHWN, MPUEMOB ITO3HABATEIbHON
JeSITeIbHOCTH U 00ecriednBaeT HHTEpPEC K TBOPUECKOM padore.
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OpraHu3anus caMOCTOSITEILHONW pabOThI CTYICHTOB OCYIIECTBIISIETCS 110 TPEM HAIPaBJICHUSM:

— OIpCACIICHUC LICIIU, [TPOTPAMMEI, IUIaHA 3aldHUA WA paGOTBI;

— CO CTOpPOHBI TPENoaBaTessl CTYICHTY OKa3bIBa€TCs MOMOIIb B TEXHUKE U3YUCHHsI MaTepHaa,

Hoz[60pe JIUTCPATypPhI JJI1 O3HAKOMJICHUSA U BBIIIOJIHCHUA JOMAIITHETO 3a/JaHUS;

— KOHTPOJIb YCBOCHHUSI 3HAHUH, IPUOOPETEHHSI HABBIKOB 10 JMCIUIUIMHE, OLEHKA BBIMOJHEHHON

CaMOCTOSITENIbHOU PaOOTHI.

Jns obecriedueHUs] BBIMOJHEHUS CaMOCTOSTENILHOW paboThl MO AMCHUIUIMHE «MaTemaTuka
CTYJEHTBI 00ECTICUNBAIOTCS:

»  OCHOBHOM M JIONOJHHUTEIBHOM yueOHOM, yueOHO-METOIUUECKOM U CIIPABOYHOM JINTEPATYPOH;

»  Ppa3IaTOYHBIM CIPAaBOYHO-METOJMYECKUM MaTEPUATIOM;

» KOMIUICKTOM WHIMBHIYaJIbHBIX 3aJaHUN 10 JOMAIIHUM KOHTPOJIbHO-TPEHHUPOBOYHBIM
paboTam;

» JIOCTYIIOM K CpEJICTBAM BBIYUCIUTCIBHOW TEXHUKA W HEOOXOAUMOMY MPOTPAMMHOMY
00ecIeyYeHuIo;

»  UHPOPMAIMOHHBIM ¥ HH(POPMAIIMOHHO-TEXHOJIOTHYCCKHUM PECYPCOM JIJISi CaMOCTOSITCIbHOM
paboThl, B T.4. BO3MOXKHOCTBHIO HCIIOJIb30BaHUs TabmuyHOro mporeccopa Excel mis peamuzanus
HEOOXOIUMBIX BBIYUCICHUN U TPadUICCKUX MPE3CHTAIIHIA.

B yue6GHOM mpoliecce BBIIEIECHO IBa BUJIa CAMOCTOSITENIbHOM pabOThI:

— ayJAUTOpHas;
— BHEayAUTOpHasl.

AyauTopHas camocCTosiTeNbHasg paboTa To AucHUIUIMHE «MareMaTtuka» BBINOJHACTCS Ha
MPaKTUYECKUX 3aHATHUSIX IOJ HEMOCPEACTBEHHBIM PYKOBOACTBOM IPENOAABATENS U IO €ro 3aJaHuIo.
BneaynuropHas camoctosTenbHas padoTa BBIOJHICTCS CTYJAEHTOM IO 33JIaHHI0 TPEnojaaBaTelis, HO
0e3 ero HEemoCpPeACTBEHHOrO YyuacTHs. B mepuoj BBINONHEHUS CTYACHTaMU BHEAayAUTOPHOMN
CaMOCTOSITEJIbHOW pPabOThI MpernojaBaTelb MOXKET MPOBOJIUTH MPH HEOOXOJUMOCTH KOHCYJIbTAIIMU
KOHTpoJIb CBOEBPEMEHHOCTH, IOJTHOTHl M 3aBEPLICHHOCTH BBINIOJHEHHS BHEAyJIUTOPHOM camo-
CTOSITEJIBHOM pabOThl OCYIIECTBIIACTCS HA MPAKTUYECKUX 3aHATHUAX, WHAUBUIYAIBHBIX U TPYHIIOBBIX
KOHCYJIbTAIMIX, IPU 3aLIUTE BBIITOJIHEHHOU paboThl, BO BpeMsi IPOMEXKYTOUHOM aTTecTaluu.

3ajaHusi Ha CaMOCTOSATEIbHYIO pabOTy IMpeABapsAlOTCS MHCTPYKTAXEM M METOAMYECKUMU
yKa3aHUsAMHU MpenojaBareis 0 €€ BBIIIOJHEHNI0, KOTOPbIE BKIIIOYAIOT 1IeJIb 3aJlaHMsl, €ro COAepIKaHue,
CPOKH BBINIOJIHEHUS, OPUEHTHUPOBOUHBIN 00bEM pabOThl, OCHOBHbIE TPEOOBaHMS K pe3yJbTaTaM paboThl,
PEKOMEHJALMM 110 IPUMEHEHHIO COOTBETCTBYIOLIETO MAaTE€MaTH4YEeCKOrO0 HMHCTPYMEHTapus U
MH(OPMALIMOHHBIX TEXHOJIOTHH, KPUTEPUN OLIEHKH.

5.3 Oco0enHoCTH NpenoaBaHus AUCHHUIIIMHBI

[IpenonaBanue AUCUUIUIMHBI, B IEPBYIO OYEPEb, B IPOLIECCE MHTEPAKTUBHBIX 3aHITHI BEAETCS C
IMPUMCHCHUEM CIICAYIOIUX BUI0B 06pa3OBaTCJ'II>HI)IX TEXHOJIOTHIA:

JleKIIMOHHbIE U MPAKTHYECKUe 3aHATHSI — 0a30BbIE HHTEPAKTUBHBIE ()OPMBI 00pa30BaTEIHLHOIO
nporecca, MpeayCMOTPEHHBIE POTPAMMOM AUCIUIUIMHBI.

Pabora — nccienoBanue: CTUMYJIHPOBAHUE CTYICHTOB K BEIPAa0OOTKE HABBIKOB, IS
YCTaHOBJICHUS] 3aKOHOMEPHOCTEH Ha OCHOBE aHaJIN3a U 000OIICHUS TTOJIYICHHBIX 3HAHUM.

54 MarepuajibHO-TeXHHUYECKOe o0ecriedyeHue U CIUTIIUHbI

[Tpu oOyueHunn auctuIuMHe «MaTtemaTHKay HEOOXOIUMO CIIEAYIOIIee MaTePHaTbHO-TEXHUIECKOE
oOecrieueHue:
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Aynutopus sl IPOBEICHUS Aynuropus obopynoBaHa KOMIIJICKTOM

3aHIATHI JICKIITMOHHOT'O THUIIA B CIIELIMATTM3UPOBAHHOM, OTBeYaroiei BCEM

MPAKTUYECKUX 3aHATHI YCTaHOBJICHHBIM HOPMaM U TPEeOOBaHMSIM ISl YUEOHBIX
3aBefieHUd MeOenbro. OcHalieHa Mpe3eHTalnOHHOM
TEXHHUKOM: MMPOEKTOP MJIM UHTEPAKTUBHAS JOCKA.

Aynuropus Ui 3aHITHH,
VMHIVBUIYAJIBHBIX U TPYNIIOBBIX
KOHCYJIbTALIUM.

OO6opynoBaHue ayIuTOPUN TOTHOCTHIO OTBEYAET BCEM
YCTaHOBJICHHBIM TPEOOBAaHUSAM M HOpMaM JUIsl Y4eOHBIX
3aBeieHUM. Tak K€ BKJIIOUYEHBI B HCIOJIB30BAHUE
IJIAKaThl, TAOJIUIIBI, HOYTOYK.

KomnbroTepHbIii  Kj1acC, OCHAIIEHHBIA KOMIIbIOTEPHOMH
TEXHUKOH (paboume Mecra CTYACHTOB C BBIXOJOM B
HNHTepHeT), Npe3eHTAllMOHHONW TEXHUKOW (IIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK)

AyauTopus sl IPOBEICHUS
CaMOCTOSITEIIbHON PabOThI

AyauTopus [is TEKyIIeH 1 Criennanu3upoBanHasi MeOelb, HArJISITHBIE TOCOOUSI.
IIPOMEKYTOYHOM aTTECTAIIMH

CraHaapTHOE JUIICH3MOHHOE MPOrpaMMHOE 00eCIIeUeHHE:

Microsoft Windows 7 Proffessional, 8 Pro, 8/1 Pro,10 Pro - [loroBop OIOKETHOTO yUPEIKICHUS
Ne491/12 o ot 24.12.2012. JIunen3uonnsiii gorosop Ne BKO 1492/2892 (163/16x) ot 05.04.2016.
Cpok netrictus — 05.04.2019

Microsoft Office Professional Plus 2007,2010,2013, 2016. CocrtaB npoaykra: Microsoft Word,
Microsoft Excel, Microsoft Power Point, Microsoft Outlouk, Microsoft Publisher, Microsoft Access,
Microsoft One Note, Microsoft Info PatH. JloroBop OromxerHoro yupexaenus Ned91/12rmpa ot
24.12.2012. JIunensuouusiii qorosop Ne0318100046815000030-0003440-01 (06/16rmm) ot 13.01.2016.
Cpok JIelicTBUS-0eCCpOUHast JTUIICH3US

[Tpy BBINOJTHEHNHU MPAKTUYECKUX U CAMOCTOSITEIbHBIX pabOT, a TaKXkKe JAJIs IPE3eHTAlMi OTYEeTOB
U KOHTPOJIBHOTO 3JIEKTPOHHOIO TECTUPOBAHUS, NMPU HEOOXOAMMOCTH, HUCIOJIB3YIOTCS KOMIIBIOTEPHBIX
KJIacChl, OCHAILEHHbIC MEPCOHAJIbHBIMM KOMIBIOTEpaMHU (C IMaKeTaMH HpPOrpaMMHOro oOecredyeHus
o0lIero W cCrneuraIn3upoBaHHOTO Ha3HAUEHHUs, a TakkKe JIOCTYynoM B HHTepHET) M NpOeKIMOHHOM
TEXHUKOH.

CryneHTtsl B MOJHOM oOBeMe oOecreueHbl OMOMMOTeYHOW Yy4eOHOW U y4yeOHO-METOAUYECKOM
muteparypoir. OTaen crnpaBoyHO-OUOIHMOrpadUYEecKUX M DIIEKTPOHHBIX cucteM Oubmmorexku CI'Y
BKIIIOUAET B CBOIO CTPYKTYpPY UHMTANbHBIA 3a]d DIEKTPOHHBIX pecypcoB. Jls MaKCHMMalbHOTO
YIOBJIETBOPEHUS YNTATEIBCKUX MOTPEOHOCTEN, 0OecrieueHnst 00pa30BaTeILHOIO Mpolecca OMdInoTEKa
CI'Y mpepocTaBisieT OOCTYH K MOJHOTEKCTOBBIM JIOKYMEHTaM OJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEM
«Jlanby, a Takxke DNEeKTPOHHOM OUbIMOTEKE ArccepTanuii Poccuiickoil rocyiapcTBEHHON OMOIMOTEKH.

JlucraHuMoHHas MOJAEpKKa JAUCUUIUIMHBL JJIs NepeJayd JOMAalllHUX 3a/JaHui, oOMeHa
uHpopManuell ¢ MpernojaBaTelieM HCHOJb3YETCs AJIEKTPOHHAass mouTa Kadeapbl NPUKIaTHON
MaTemaTuku U uHpopmaruku: kafedrapm404@mail.ru, a Takxke JnyHas e-mail moyTa npenoiaBaTens.

5.5 Mertoanueckoe odecnevyeHue 00pa3oBaTeJIbHOI0 Mpouecca AJsi 00y4eHUusi HHBAJIUI0B U
JINI C OTPAHNYEHHBIMH BO3MOKHOCTSMHU 3/10POBbS

YcaoBus opranu3anyi "W COACPKAHUC O6yLICHI/I$I U KOHTPOJIA 3HAaHUM MHBAJUAOB U

oOyuaromuxcsi ¢ OB3 no nucnumuiiHae onpeaenstoTcs NporpaMMoi TUCHUIIINHBI, alalTHPOBAHHOM MpH
HE0O0XO0IMMOCTH JUIsl 00yUeHUs YKa3aHHBIX 00YyJarOLIHXCs.
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Opranu3anus oOyueHMs], TEKyIleH M MpPOMEXYTOYHOW aTTeCTallud CTYAEHTOB-UHBAJIUIOB U
ctyneHToB ¢ OB3 ocymecTBisieTcss € Y4eTOM OCOOCHHOCTEH TCHMXO(MU3UYECKOTO pPa3BUTHS,
WH/MBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3I0POBbsl TAKUX O0yUaIOIINXCSL.

Hcxons u3 mcuxXo(U3MUYECKOTO PAa3BUTHUS M COCTOSIHHS 3JI0POBbSI CTYJCHTOB-MHBAJIUAOB H
cryaenToB ¢ OB3, opraHusyroTcs 3aHSTHS COBMECTHO C IPYTMMH OOYyYaroIMMUCS B OOLIMX Ipymmax,
UCTIONB3YSl COLMAJIbHO-aKTUBHBIE U Ppe(IIEKCUBHBIE METOAbl OOydeHHUs CO3AaHus KOM(OPTHOrO
IICUXOJIOTHYECKOr0 KJIMMaTa B CTYAEHYECKOH IpyIIe WM, P COOTBETCTBYIOLIEM 3asBIEHUHU TAKOI'O
o0yyJaromerocsi, o MHIAMBUAYAIbHOW IpOrpaMMe, KOTopast SBJISIETCS MOAU(DUIMPOBAHHBIM BapHaHTOM
OCHOBHOHM pabodyell mporpammbl AUCHUIUIMHBL. IIpu 3TOM copepikaHue MporpaMMmsbl JUCLUIUIMHBL HE
u3MeHsiercs. V3MeHsIoTCs, KaK MpaBwuiio, (popMbl 00y4eHHsT M KOHTpPOJIA 3HaHWUH, 0Opa3oBaTelbHBIC
TEXHOJIOTUH U AUJAKTHUECKUE MaTepUalIbl.

OOydeHHE CTYACHTOB-MHBATHIOB U CTyaeHTOB ¢ OB3 Takke MOXET OCYIIeCTBIATHCS
UHIMBUYaAJIHO /WM C IPUMEHEHUEM JUCTAHI[MOHHBIX TEXHOJIOTHU.

JucrannoHHoe o0y4yeHne oOecreurnBaeT BO3MOXKHOCTh KOMMYHHMKAIMK C MPEroaaBaTesieM, a
TakK k€ C APYruMH 00y4aeMbIMH MOCPEICTBOM BEOMHAPOB (HalpuMep, ¢ MCIOJIb30BaHUEM IPOrPAMMBbI
Skype) , 4To cocoOCTBYET CINIOUEHHIO TPYIIIbI, HAPABJIseT yueOHYIO TPYMITy Ha COBMECTHYIO pabory,
o0cyxieHue, IPUHATUE IPYNIIOBOrO PELICHHUS.

B yueOHoM mpomecce A TOBBILICHHS YPOBHS BOCHPUATHS U TepepabOTKu y4eOHOU
UHPOPMALIUU  CTYAECHTOB-UHBAIUJOB U CTyAeHToB ¢ OB3 mnpumeHstoTcs MyJIbTUMEAUNHHBIE U
CHEeMATM3UPOBAHHBIC TEXHUYECKUE CPEICTBA MpHeMa-Tiepenayn yaeOHOH MHPOPMALUU B JOCTYITHBIX
dopmax i CTYINEHTOB C Pa3IMYHBIMU HapyIIEHUSMH, OOECHeuMBaeTCs BBITYCK allbTepPHATHBHBIX
¢GopMaToOB MEYaTHBIX MAaTEpUANOB (KPYMHBIA MPHQT), JIEKTPOHHBIX O0Opa30BATENBHBIX PECYpPCOB B
¢dopmax, aJaNTUPOBAHHBIX K OrPAHUYEHUSAM 3]I0pOBbsl OOYyYalOIMXCs, HaIU4YMEe HEOOXOIUMOro
MaTepHaIbHO-TEXHIUECKOTO OCHAIICHUSI.

[Ton6op u pa3paboTka yd4eOHBIX MaTepUaJIOB MPOU3BOAUTCS IMPENOAABATENIEM C YyYETOM TOTO,
YTOOBI CTYJICHTHI C HAPYIICHUSIMH CITyXa MOJIydaid HHPOPMALMIO BH3yaIbHO, C HAPYIICHUSIMH 3PCHUS
— ay/iManbHO (HampumMmep, ¢ UCIOIb30BAHUEM IIPOIPAMM-CUHTE3aTOPOB PEUH).

JUist  OCyIIECTBIIGHHUS] TPOLEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH W MPOMEKYTOUHOU
arrecTauuu oOydaromuxcsd MHBIMAOB U Jul ¢ OB3 ¢(oHa oLEHOUYHBIX CPEeNCTB MO AUCLUILIMHE,
MO3BOJISIIOIINN OIICHUTh JOCTIKEHHE MMHU Pe3yJIbTaTOB OOyYeHHsS M YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH, TMpelyCMOTPEHHbIX Y4eOHBIM IJJaHOM U pabodedl MporpaMMoN JUCLMILIMHBI,
QAN TUPYETCS UIT 00yYaroIUXCsl MHBAJUIOB U JIMI] C OIPAaHMYCHHBIMH BO3MOKHOCTSIMU 370POBBS C
Y4ETOM HHAMBHIYaJIbHBIX MCUXO(U3NOIOTHYECKUX OCOOEHHOCTeH (YCTHO, MHCbMEHHO Ha Oymare,
NUCbMEHHO Ha KOMIIbIOTEpe, B (opMe TecTupoBaHusd U T..). Ilpu HeobOxomumoctu oOyyaroumumcs
IPEOCTABIISAETCS JOMOJHUTEIbHOE BpeMS /ISl TOATOTOBKU OTBETA MIPU MPOXOKICHUU aTTeCTALUH.
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[Tpunoxxenue k paboueid mporpamMme JUCIUTUTHHBI

MaremaTtuka
IIn¢p 1 HanpaBJIeHHE TOATOTOBKH 07.03.01 Apxurexrypa
KBanudukanus (creneHb) BRIMYCKHUKA  0OakaaBpuar
IIpodniab noaroroBKu HakanaBpa ApXUTEKTYPHOE IPOEKTUPOBAHUE
AHHOTALIUA
paboyeii mporpaMMbl TUCHUTIITMHBI
MaremaTuka
JUCIUIUIMHA 00s3aTeIbHas
(hopMBI 00y4YEeHUS — OUHAs
Oo0mast Tpy10eMKOCTh
3/108
aucaunianabl (BET / vac.)
[loBbimienne  oOmiero  ypoBHS  (QYHAAaMEHTANbHOW W IPUKIaTHON
MaTeMaTHYEeCKOM MOAroTOBKHU CTYACHTOB; PAa3BHUTUC JIOTUYCCKOIO0 MU
ANTOPUTMHUYECKOTO MBIIIJICHUS, (hopmupoBaHUe y CTYZECHTOB

Heapb n3yyeHust JMCHUNIHHBI

TEOPETHYECKUX 3HAHWN M MPAKTUYECKOTO OIBITa PEHICHUs] TUIOBBIX 3a1ad
M0 MaTpUYHOH anreOpe, aHATUTUYCCKOW TEOMETPUM M MaTeMaTH4eCKOMY
aHaNM3y; TPUOOPETeHHsS HABBIKOB aHAIWTHYECKOW OOpaOOTKH MacCHUBOB
JaHHBIX, CaMOCTOSATEIBHOTO ITOCTPOCHHS aJeKBATHBIX MATEMAaTHYECKHX M
UMHUTALlMOHHBIX MOHCHCﬁ npu apXUTCKTYpHOM H KOMIIO3MIIMOHHOM
IMPOCKTUPOBAHNHU, ux HUCCICIOBaHHUH, JUAarHOCTHUKE u YHCJICHHOM
HKCTIEPUMEHTHPOBAHUH C UCIIOJIH30BAHHEM COBPEMEHHBIX MH(POPMAIIHOHHO-
KOMITBIOTEPHBIX CPEJICTB M TEXHOJIOTHIA

ConepxaHue THCHUTLIAHBI

Paznenbl TUCIIUIIIIMHEL:
1. MatpuuHas anreOpa v aHAJIUTHIECKAS TCOMETPHUS
2. OCHOBBI MaTEMAaTUIECKOr'O aHAIN3a

dopMupyeMble KOMIIETEHIMU
(K0abI)

VK-1 . Ciocoben ocymecTBisTh HOUCK, KPUTHYECKHIl aHATIN3 M CUHTE3
MHpOPMAIMK, TPUMEHATH CUCTEMHBIH TIOIXO/1 T PEIeH s OCTABICHHbIX 3a/1a4

Koapl 1 HauMeHOBaHue
HHAUKATOPA J0CTUKEHUS
KOMIIETEeHIMH

YK-1.1. [demoHCTpmpyeT 3HaHHE NpPUHIHUIIOB cOopa, oTOOpa W 000OIICHHS
MHGbOPMALMK, METOJUKH CHCTEMHOrO MOAXOAa Ui PEIleHUs NpOhecCHOHATBHBIX

Bagaq
VK-1.2.  Ananusupyer ¥ CHCTEMAaTU3UPYET Pa3HOPOJHBIE JAaHHbBIE, OLICHUBAET
bhhekTUBHOCTS  MpolLIeAyp aHanu3a MnpoOJeM W MPUHATHS — pelleHud B

MpodeccnoHambHOM NesTEIbHOCTH
'YK-1.3 IlpumeHnser HaBBIKM HAay4yHOIO TIOMCKa W TIPaKTHYECKOH pabOTHI
HGOPMALMOHHBIMU HCTOYHHKAMM; METOAAMH MPUHSITHS PEIISHUI

C|

IADXUTEKTYpHOE TPOEKTUPOBAHHUE. 2 yPOBEHb, APXUTEKTYpHO-TPaJ0-CTPOUTEIHHOE
poexTupoBaHue, VH)XXEHEpHBIE CHCTEMBI M O000OpyIOBaHHE B apXUTEKType,
IADXUTEKTYpHasI 3KOJIOTHSI, DKOHOMHUKA TPOEKT-HbIX PEIIEHHH B CTPOUTEIHCTBE H

APXUTEKType, ApPXHTEKTYpHO-CTPOMTENbHbIE TexHonorud, HMHbopmannoHHbIE
JAMCUUNIMHBI, Y4ACTBYIOIUME (TexHOIOTHH B apxutekType, JKene3o0eTOHHbIE W METAITHYCCKHE KOHCTPYKIIHH,)
B opmMuUpOBaHNH Vicropuss apxutektypsl, VH]popmaTtnka, ApXHTEKTypHBIH NPOEKT (HAYaJIbHBIN
KOMIETEeHIHH YPOBEHb), UApXI/ITeKTypHOG NIPOEKTHUpOBaHKE |  ypoBeHb, XyIOKECTBEHHO-
rpadudyecknii Moxyb, KoMmosuronHoe moaenupoBanne, OCHOBBI MakeTHPOBAHMS
B apxurekType, HadepratenmbHass reomerpus, IHxeHepHbII Moxynb, Teopws|
apXUTeKTypel, Mcropust  rpamocTponTenscTBa, llpeamumuiomMHass — NpakTHKa,
BrimonHeHwe 1 3aIMTa BEITYCKHON KBATH(UKAITMOHHON paboTHI
Oo0pa3oBaresbHbIE
JIeKIIMOHHBIE U IPAKTUYECKUE 3aHITHUS
TEXHOJO0I'uMn

@DopMBbI TEKYLET0 KOHTPOJIA
YCIeBAEMOCTH

PyGexxHoe TecTupoBaHUe, YCTHEBIN OMPOC, TOMAIITHUAEC 33IaHUS

®opma PoOMeKyTOUHOM
arTecTalMu

DK3aMeH
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