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1 HEJIb 1 3AJAYHN OCBOEHMUSA JUCIIUIIJIMHBI

Llenpt0o OCBOGHMS IUCHMIUIMHBI MaTeMaTHKa SBISETCS pacIIMpeHue U yriyOneHue
MaTeMaTUYECKUX 3HAHUI CTYyJEHTOB Ha OCHOBE W3Y4YEHHS OCHOB aireOpbl, aHAIUTUYECKOW U
maddepeHnnanbHON TeOMETPHH, MaTEMAaTHIECKOTO aHaJM3a, TEOPUH BEPOSITHOCTEH, MaTeMaTHUECKON
CTaTUCTUKH M UX NPUMEHEHUE IIPM MATEMaTUYECKOM MOJCIMPOBAHUM TEXHOJIOTMYECKUX IPOLIECCOB

pa3pa60TK1/1, MMPOU3BOACTBA U JUATHOCTUKH TCXHUYCCKOI'0 COCTOSAHUS CTPOUTCIbHBIX 0OBEKTOB.

3amaun TUCHUILTUHBL (POPMHUPOBAHUE Y CTYJCHTOB TEOPETHUECKUX 3HAHUM, TIOBBIIICHHE OOIIETO
ypoBHS (PyHIAMEHTAIBHONW M MPUKIAIHOW MATeMaTHYECKOW MOATOTOBKH, Pa3BUTHE JIOTUYECKOTO H
QITOPUTMUYECKOTO MBIIIEHUS, BbIPA0OTKAa HABBIKOB CAMOCTOSITEIIBHOTO IOCTPOECHMS a/leKBaTHBIX

MAaTE€MAaTHYECKUX MOJIENEN U UX KOPPEKTHOTO PEIICHUS.

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII HAITPABJIEHUSA

(CIIEHUAJIBHOCTHN)

Huctunnuna Matematuka otHocuTcs Kk brioky 1 «/lucuurummasl (MOgymun)», 00sg3aTeNbHbBIE

JTUCHUIIJIUHEL.

HGO6XOHI/IMBIMI/I YCJIOBUAMH I OCBOCHHSA JUCHUIIIMHBI ABJISAFOTCA:

3HaHME: OCHOB anreopsl,

MaTEMAaTUYCCKOro aHajlin3a, TICOMETpHUH, OCHOBHBIX IIPABHII

nu(depeHInpoBaHs U HHTETPUPOBAHUS.

VMenus: HCIoan30BaTh MCTOABI W QAJITOPUTMBI Ha4dajla MATCMATH4YCCKOI'0 aHalin3a, OCHOB

anredpbl U TEOMETPHH.

BJ'IaI[eHI/IeI OCHOBHBIMH aJITOpUTMaMH anre6pLI, TCOMETPHUHN, MATEMATUUCCKOT'O aHAJIM3a.

Tabmuma 1 — Jlucuummmnael, ygacTByomue B GOPMUPOBAHUHA KOMIICTCHITHI

Koa v HamMeHoBanue
KOMIIeTeHIIUH

JAucnuminHebl, ydyacTByoume B pOpMUPOBAHUHA
KOMIIETEeHI[UH
(mepeynCIsAIOTCs TUCIMILINHGI, TpakTuku, kpome I'D, BKP)

YHI(IBepcaJIbeIe KOMIIETCHI U

VYK-1. Crioco6eH oCyIIecTBIATH OUCK,
KPUTHYECKHUH aHaJU3 ¥ CHHTE3
uH(OPMaLUH, IPUMEHATH CHCTEMHBIH
TIOZX O VISl PELIEHHUS TOCTABIEHHBIX
3a1aq

ApPXUTEKTYpHOE HPOCKTHPOBAaHHUE. 2 YpOBEHb, APXHUTEKTYPHO-TPajo-
CTPOUTENIbHOE TPOEKTHpOBaHue, MHxKeHepHbIe cHCTEMBI U 000pyHO-
BaHME B apXUTEKType, APXUTEKTypHas 3KOJOTHs, DKOHOMHKA MPOEKT-
HBIX pELIEHMH B CTPOUTENBCTBE M aAPXUTEKTYpe, ApPXUTEKTYpHO-
CTpPOMTENbHbIE TEXHOJNOrHH, MHQpOpMalOHHBIE  TEXHOJOTHMH B
apxurekrype, JKene300eTOHHbIE M METAJIMYECKHE KOHCTPYKLHH,
Uctopus apxurextypsl, WHbopMaTnKa, ApXHTEKTYPHBIH MPOEKT
(HavanbHBIA YpOBEHB), ApPXHUTEKTYpHOE MPOEKTHpPOBAaHHE | ypOBEHB,
XymoxecTBeHHO-TpaddecKuit MOJZYJIb, KomMnozuunonnoe
monenupoBaHue, OCHOBBI ~ MaKETHpPOBaHUSI B ApXHTEKTYpeE,
HauepratenbHas  reomerpus, MHxeHepHbli  Moaynb, Teopus
apxurektypsl, Mcrtopus  rpapocrpourtensctBa, llpenmuruiomHas
MPaKTHKA, BBINOMHEHWEe M 3allMTa BBIMTYCKHOW KBAIU(UKAIOHHON
paboThI




3 TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHMUSA JIUCHUAIIVINHbI

TpeboBanus K pe3yiabTaTaM OCBOCHUS AUCHHUILTUHBI IIPEACTaBICHBI B TAOIHUIIE 2.

Tabnuna 2 — KomnereHIMy 1 MHIMKATOPBI UX TOCTH)KECHUS

Komnerennum u HHIUKATOPBI UX TOCTHIKCHUS

KOI[ 1 HAUMCHOBaHHEC
KOMIICTCHIIMH

KOZ[ 1 HAaUMCHOBAHUE MHAUKATOPa JOCTUIKCHUSA

Pesynbrar 00y4eHus M0 AUCIUIIINHE
(ToKazaTen OCBOEHHST KOMITCTEHIIHI)

VK- Cnocobex
OCYIIECTBIISTH
TIOUCK,
KPUTHYECKUM
aHaJIM3 U CUHTE3
nHpopmanuu,
MIPUMEHSTH
CHCTEMHBIN TT0JIX0/1
JUISL pEILICHUST
MOCTABJIEHHBIX
3a7a4

KOMIICTCHIIMN
YHnBepcaﬂLHue KOMIIETCHIINHU

VK-1.1 JIeMOHCTpUpYeT 3HAHHE MPUHIIHIIOB 3HaTh: mpUHOUNBL  cOopa, otOopa W

cOopa, otoopa 1 00001IeHNS HH(OPMAIIHH, 0000meHust ~ WHGOPMAIMH,  METOTUKU

METOJIMKH CHCTEMHOTO TTOJXO0/1a JITs CHCTEMHOTO  TOAXOma JJIs  pelieHHs

pelnieHus npodheCCHOHANBHBIX 33139 PO EeCCHOHATTBHBIX 33714
YwMmeTh: oTOMpaTh u 0000maTh
UHOOpMAIIMIO € TIOMOIIBIO  METOMIOB
CHCTEMHOTO  MOAXOma  JJIs  pelleHHs
npoeccroHaNBHBIX 337124
Bmaners: Meromammu cbopa, orbopa
0000mieHust  uHMOpMaNWKM,  METOAWKH
CHCTEMHOTO  MOAXOma  JJIs  pelleHHs
npoeccHOHANIbHBIX 337134

VK-1.2 AHanu3upyeT U CUCTeMaTU3HpyeT 3HaTh: TIPUHIUIIBI aHaln3a u

Pa3HOPOJIHBIC TAHHbIC, OICHUBAET CHCTEMATH3aIlMd  Pa3HOPOAHBIX JaHHBIX,

3¢ GHEeKTHBHOCTD MPOIICIYP aHAIH3a MPOdIeM
Y TIPUHSTHS PELICHUH B IPOeCCUOHATTBHON
JeSITeIIbHOCTH

OlleHKH 3(P(PEeKTHBHOCTH MPOILEAYp aHaIH3a
npobiieM WM TPUHATHS —~ pelieHud B
podeCCHOHATBHOM IeITETBHOCTH

YMeTh: aHaNu3UpoBaTh U
CHCTEMaTH3HPOBaTh Pa3HOPOJHBIC IaHHBIE,
OlLIeHNBaTh APPEKTHBHOCTH MPOLIEAYP
aHanu3a mpo0JeM U IPUHATHA PeLeHHH B
npodecCHOHATbHON eATeIbHOCTH

Brazgets: MeTonaMu ananusa u
CHCTEMAaTH3aLl{ Pa3HOPOJHBIX JaHHbIX,
OlleHKH 3(P(PEeKTHBHOCTH MPOLIEAYp aHAIN3a
npo0IeM U MPUHATHSA PELIeHHH B
npodecCHOHAIBHON eSTeIbHOCTH

VK-1.3 IIprMeHseT HaBbIKM HAyYHOT'O IIOMCKA
Y TIPaKTUIECKOU paboTHI C
HH(OPMALMOHHBIMHI UCTOYHUKAMH;
METOAAMH NPUHATHS PELICHUI

3HaTh: NPHUHLUIB HAYYHOTO TIOMCKAa H
MPaKTUIEeCKOi paboThl c
MH(OPMALMOHHBIMH HCTOYHUKAMH; METOJIBI
MIPUHATHS PELLICHUN

YMeTb: BBINOJNHATH HAaYYHbI IIOHCK U
MPAKTHYECKYIO pabory c
uH(pOpMaLIMOHHBIMU HCTOYHHKAMU;

NPUMEHSATH METOJIBI IIPUHATHUS PEILCHUH
BrageTs: HaBBIKaMH HAy9HOT'O TIOMCKA U
MPaKTUIEeCKOil paboTHI ¢
MH(POPMALMOHHBIMH HCTOYHHKAMHU;
METOIAMH TIPHHSTHS PeIeHIH

4 COAEP)KAHUE JUCIIUITJIMHbI

4.1 TemaTu4ecKH# MJIaH JUCIUILINHBI

OOr1m1ast TpPyA0EeMKOCTb TUCIUTUIMHBI COCTABISIET 3 3a4eTHBIX enuHUIIbI, 108 yacos.

Pazgensl aucnuniuHel «MaTteMaTHKay U BUJIBI yqe6H0171 Harpy3ku 1o 3TuM pasacjiaM NpruBEACHBI

B Taduie 3.




Tabnuma 3 — Pacnipenenenue GpoHaa BpeMEHHU TI0 TEMaM TUCITUTUTAHBI

Buasbl yueOHOI HArPY3KH U HX
TPY10€MKOCTh, YaChl
KonTakTHas padota
2
z H Bcero s Z
g aMMEHOBAHME TEMbI TUCIIUILTHHBI = £ % XS
2 Haeer g : 2 $Z | cpC
£ | EE 28
= = 8 S &
=] xR
= =
1 [Tema 1. Matpurisl. Onepariuu HaJT MATPHUIIAMH 3 2 - - 2
2 [Tema 2. Onpenenurenn. OOpaTHast MaTpHUIIA 3 - 1 - 2
3 [Tema 3. Cuctembl IMHEWHBIX anreOpanyecKux 5 9 1 3 9
ypaBHEHU M
4 [Tema 4. Bexktopsl. Oniepaiinu HaJ1 BEKTOpaMH 3 - 1 — 2
5 [Tema 5. TlpsiMasi ¥ TJIOCKOCTh 5 2 1 — 2
6 [Tema 6. Cucrembl KoopauHAT. AQQUHHBIE 1 3 3 1 3 5
roMeoMop(dHbBIE OTOOPAKEHHMS
7 [Tema 7. KpuBbie BTOPOro MOPsI/IKA M UX 3a/IaHHE 5 2 1 — 2
8 [Tema 8. YpaBHEHUS KPHBBIX U MIOBEPXHOCTEH 3 - 1 — 2
9 [Tema 9. Diemenrtaphbie GyHkin. Kommo3uiust 3 3 1 3 2
byHKIIMIA
10(Tema 10. TIpenen ¢pyukipu. beckoneuHo Gonplime u 5 9 1 3 2
OCCKOHEUHO MaJTble YHKITHU
11|Tema 11. PackppiTHE IpEICIbHBIX HEONIPENEICHHOCTEH 2 - 1 - 3
12|Tema 12. YnciaoBbie 1OCISIOBATEILHOCTH 3 - 1 - 2
13[Tema 13. TIpousBoanas u auddepernnan GyHKIumn 5 2 1 - 2
14/Tema 14. CocrapiieHne ypaBHEHUH KacaTElIbHBIX U 3 _ 1 3 9
HopMasiel. I'pagueHT QyHKIHU
15[Tema 15. MccnenoBanne XapakTEepHBIX CBOWCTB rpaduka 3 5 _ _ 3
(hYHKITIHM METOJAMH MaTEMaTHIECKOr0 aHAIH3a
16 Tema 16. ITepBooOpasuas. HeompeneaeHHbINH HHTETPAII, 5 5 1 _ 5
ero ceoricTBa. MeTo il HHTETPUPOBAHUS
17 [Tema 17. HeonpeneneHHpIil HHTErpaji OT 3 B 1 B 2
anTreOpamdecKoi Apoou
18 [Tema 18. OnpesieneHHbINH HHTErPAIT 5 2 1 — 3
19 [Tema 19. HecoGCTBEHHbBIE HHTETPAJIBI 3 - 1 - 3
20 Tema 20. [TpusoxeHust ONpeeICHHBIX HHTETPAIOB 3 - 1 - 3
JK3aMeH 27
HUTOI'O: 108 18 18 - 45
4.1.1 JlekuoHHbIE 3aHATHS
HaumenoBanue
Ne n/m Kpatkoe conep:xxanune
TeMbl AU CUUIIJIIMHBI
1 Tema 1. [lonstue matpunpl. Kinaccudukanus BuaoB mMatpull. JlnHelHbIe
Tema 1. MaTtpuusl. Onepauuu |onepauuu Hajx MaTpunamu. [IponsBenenne MaTpul. DiaeMeHTapHbIE
HaJ| MaTPHIIAMHU MpeoOpa3oBaHus CTPOK MaTPHIl. DKBUBAJICHTHBIE MaTpULIbL. Panr
MaTpPHUITBI
2 Tema 3. CHCTEMBI THHCHHBIX TeMav 3. ManI/I‘{HBICVypaBHeHI/IH. OOmuit BUJ CHCTEMBI AJIr€OpandecKux
., [mHeiHbIX ypaBHeHHH. COBMECTHBIE M HECOBMECTHBIE, ONpeIelICHHbIE U
anreOpanvecKux ypaBHEHUH o
HeonpeerIeHHbIe, OTHOPOAHbIE U HEOTHOPOAHBIE CHCTEMbl YpPaBHEHUH.
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MaTpuyHbBII METOJ PELICHUS OMPEACIICHHON CUCTEMBI TMHEHHbIX
YpaBHEHUH.

3 Tema 5. [psimast u iockocTh [Tema 5. O01ee, KaHOHUYECKOE, HOPMAIBHOE, TAPAMETPUICCKUC
ypaBHEHHS IPAMON Ha TUIOCKOCTH; YpaBHEHHE IPSIMOH, POX OZSIIeH
Hepe3 2 TOUKU, — IPSIMOH C YIIIOBBIM KO PHUIIMEHTOM, — PSIMON B
0Tpe3Kax, — MPSMOH, IPOXOAAIIEH Yepe3 TOUKY MepleHANKYISIPHO
ITAaHHOMY BEKTOpPY. 3aJaHue MPSIMOU U MIIOCKOCTH B TPEXMEPHOM
OpocTpaHCTBe. Y paBHEHUE OTPE3Ka MPSIMOA.

4 Tema 7. Kpussie BToporo Tema 7. Buapl KpuBbIX 2-T0 IOpsiKa, uX obuiee ypaBHeHue. Kpussie
MOpsIZIKa U UX 3aJlaHHe BTOPOTO MOPsI/IKAa KaK FeoMeTpruieckoe MecTo Touek. Kanonndeckue

ypaBHEHUSI KPUBBIX BTOPOT'O TOPS/IKA, OCHOBHBIE MTapaMeTPhI 3TUX
KPHBBIX

5 Tema 10. [Ipenen pynknuu.  [Tema 10. Onpenencuue npenena ¢pyaxkuun. HenpepslBHOCTS GYHKINY B
beckoHeuHo OonplIve U Touke U Ha uHTepBase. Kinaccudukanus Touek pa3pbiBa QyHKINH.
OeckoHeuHOo Majble QyHKIHMK  |beckoHeYHO M OECKOHEYHO Malible (PYHKIIHH.

6 Tema 13. [IpousBognas u Tema 13. [IpousBonHas QyHkimu. ['eomeTpuyeckuii 1 MeXaHHYECKUN
i depennman QyHxmMn CMBICIT TIpOM3BOIHOH. HeoOxommumoe 1 JocTaTouHOE yclioBre

CYIIECTBOBaHUS MPON3BOTHON QYHKIMH B Touke. OCHOBHEIE CBOMCTBA
MPOU3BOAHKIX. [Ipon3BoHbIE CIIOKHBIX QyHKIMA. JJuddepeniuman
byHKIINH.

7 Tema 15. VccnenoBanue Tema 15. HaxoxxaeHre HHTEPBAIOB MOHOTOHHOCTH, TOYEK JIOKAJIBHBIX
XapaKTepPHBIX CBOHCTB rpaduka PKCTPEMYMOB, TOUEK Iepernda KpuBoil. BepTrukanbHble, HAKIOHHBIE 1
(YHKIIUU METOIaMHU FOPU30HTANIBHBIC ACHMITTOT KPHBOU
MaTeMaTHYECKOTO aHaJn3a

8 Tema 16. TleppooGpasHas, Tema 16. IlepBoobOpasuas ymxiws mis Gyakoun f(X). OnpeneneHHve
Heonpesienen bIii nHTerpa, HaXOXK/IEHUE HEONpENEeIeHHOr0 WHTErpaia Kak Olepaiuu, O6p2}'THOI/I
ero croficrsa, MeTo/hi I depeHIUpPOBaHUIO. WuTerpanpHbie KpPHUBBIE. CaoiicTBa

HEONPEAEIEHHOIO0  uHTerpana. TaOnuuHble MHTerpanbl.  Metof,
MHTErPUPOBAHUS
HEIIOCPEICTBEHHOI0 MHTETPUPOBAHUSI.
9 Tema 18. UnaTerpanpaas cymma. OnpeneneHne onpeaeIeHHoro
MHTErpaJia Kak rnpejena MHTerpaibHoi cymmsl. Heobxonumoe ycnoBue
Tema 18. OnpenenenHbrit WHTErpUPyEeMOCTH GYHKITHHU. Jl0OCTaTOYHOE YCIIOBHE HHTETPUPYEMOCTH
MHTErpal (byHkmy. ['eoMeTprdecKuii CMBICI OIIPEICIEHHOI 0 HHTErpaa.
CoiicTBa onpenencHHoro narerpana. @opmyna Hetorona JleliOauta.
MHTerpas ¢ nepeMeHHbIM IPEAENIOM HHTETPUPOBAHMSL.
4.1.2 TIpakTHvecKkue 3aHATUS
HaumenoBanue
Ne i/ Kparkoe conepxanue
TEeMbI JUCHMILJINHBI
1 Tema 2. OnpenenuTeny. OrnpenenuTeny, UX CBOMCTBA, aJTOPUTMbl BEIYUCICHUS ONPEACIUTENCH.
OOpatHas MaTpuia CoOcTBEeHHBIE 4YHCIIa KBaJpaTHOM MaTpHIlbl. MUHOpPHI MAaTpPHIIHI,
0a3rCHbIE MUHOpHI, TJIaBHbIE MHHOPBI KBaJIpaTHOH MaTpPHUIbI, MUHODPBI
QIIEMEHTOB KBaApaTHOW MaTpuipl. AJjredpanyeckue ONOTHEHUS
HIIEMEHTOB KBaJApaTHOW MaTpuilel. OOpaTHas maTpuna. Heooxonumoe n
TOCTaTOYHOE YCJIOBHE CYILECTBOBaHMS OOpaTHOW MaTpulbl. Meronsl
[pacuera OOpaTHOW MaTpuULbl M NPOBEPKa MPAaBUIIBHOCTH pE3yJbTaTa
acuera. MeToza onpeneneHns paHra MaTpHILbI

2 Tema 3. Cucremsl nuHelHbIx|Pelenre onpeneneHHON cucTeMbl ypaBHEHHH mo ¢opmynam Kpamepa.
anreOpandeckux ypapHeHuil  [Meron ['aycca pemieHust cucTeMbl JHHEHHBIX ypaBHeHHH. Teopema

Kponekepa-Kanennu. basucHoe pemieHne B cioydae — pelIeHUs
HEONpeIeNeHHON CUCTEMBI JIMHEHHBIX aJire0panyecKux ypaBHEHUH
3 Tema 4. Bexropsl. Onepanuu3afaHue KOOpAWHAT TOYKH B IPSIMOYTOJIBHOM JEKApTOBOH cCHCTEME

Ha/l BEKTOpaMUn

KoopauHaT. KoopanHatTel paauyca-BEKTOpa, IPOBEIEHHOIO B TOYKY
M(X; y; Z), m ero pasio)KEHHE [0 OpTaM JEKapTOBOH CHCTeMe
KoopAauHAT. Hampapisrompe KOCHHYCHl KaK IPOEKIUH EAUHHYHOIO
[paguyca-BeKTOpa Ha KOOPJWHATHBIE OCH JIEKapTOBOM CHCTEMBI

[KOOpAWHAT. CB06OZLHBIG BCKTOPBLI. VcnoBus PaBCHCTBA BCKTOPOB.
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KonnmuueapHele W KoMIIIaHapHele — BekTopwl.  KoopamHaTHOe
[pencraBieHue  BekTopoB. JlimHa  Bekrtopa. HymeBolr  Bekrtop.
Enunuunsili BekTop. HopMupoBaHHBIM BekTOp. JIMHElHBIE omepanuu
HajJ BekTopamu. CkalipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BENECHUE
BekTOpoB. CBolicTBa mpou3BeneHH BekTopoB. HeobOxommmoe wu
ITOCTaTOYHOE YCJIOBHE OPTOrOHAIBLHOCTH BEKTOPOB. AlnreOpaunueckasi U
reOMeTPUYECKasl MPOEKIIMU BEKTOPa HA JPYTOM BEKTOP.

MHTErpall OT AredpanyecKon
npobu

4 Tema S. IIpsmas v IiockocTh  [PerieHne reoMeTpudeckux 3agad  IJIAaHHMETPUHM U CTepeOMEeTpUu
METOJaMH aHAJTUTUYECKON T'€OMETPHUH.

5 Tema 6. Cucremsr koopauHatT.|@opMynsl peoOpa3oBaHHs ACKAPTOBBIX KOOPAWHAT (DUKCHPOBAHHON
AdduHHbBIE 1 TOMEOMOPQHBIETOYKA HA IUIOCKOCTH IPHU IOBOPOTE KOOPIUHATHBIX OCEH HMCXOMHON
0TOOpaXKEeHHs CHUCTEMbl Ha YTOJl (@ C COXpaHEHHeM Hauala KOOpJAWHAT. 3aJaHue

KOOpIMHAT TOYKH B MOJSPHOM CHUCTEME KOOpAWMHAT Ha IJIOCKOCTH, B
[UIMHIPUYECKOR | cdeprudeckoll cucreMax KoopauHaT. CuHcTeMbl
VINHEHHO 3aBUCHMBIX M JIMHEHHO HE3aBHCHMBIX BEKTOpOB. IIpu3Hax
VIMHEHHOM HE3aBUCUMOCTH BEKTOPOB. ba3uc n pa3mMepHOCTb BEKTOPHOIO
[POCTPAHCTBA.

Paznoxenue BekTopa mo 0Oazucy. AQQUHHAS KOCOYToibHas CHCTeMa
KOOpJAMHAT, KOOPJAMHATBI TOYKM B OSTOM KOOPAUHATHOW CHCTEME.
IAbduHHBIE  TpeoOpa3oBaHUS  TUIOCKOCTH M WX  CBOWCTBA.
['omeomopdHBIE TOMONOrMYeCKne TPeoOpa3oBaHMs TEOMETPUUYECKHIX
buryp u Ten

6 Tema 7. Kpussie BTOporofAnpobanus anropuTMa TPUBEAECHUS KPUBBIX BTOPOrO MOpSAKA K
[opsiAKa M UX 3aaHne [JIABHBIM OCSIM TIPY 33J1aHHOM OOIIIeM YpaBHEHUH KPHBOM.

7 Tema 8. YpaBuenus xpuBbix ufllapamerpuueckrie ypaBHEHUS W YpaBHEHHS B IMOJSPHBIX KOOPAWHATAX
[TOBEPXHOCTEN KPUBBIX Ha IUIOCKOCTH H TIIOCTpPOE€HHE TpaUKOB ATUX KpPHBBIX.

[loBepxHOoCcTH  2-rO0  mOpsAAKa, HUX KAaHOHMYECKUE  YpPaBHEHHUS.
[{minHapryeckue 1 KOHMYecKHe oBepxHocTH. [loBepXHOCTH BpallleHus

8 Tema 9. DnemMeHTapHbBIC Kitaccudukarus saeMeHTapHbiX QyHKIMHA. ['paduku npocTermmx
dbyakun. Kommo3umus bremeHTapHbIX QyHkmui. CiroxHas GYHKITUS KaK KOMITO3HITHS
byHKIIHIA bIIeMEeHTapHBIX (DYHKITHIA.

9 Tema 10. [Ipenen dyaknun.  [MeToasI BEIYUCICHUS MPEAENOB (YHKIIUH, TIEPBBIA 3aMedaTeIbHBINA
BeckoHEUHO OOJIBbIINE U TIpeen, BTOPOH 3aMedaTebHbIN mpeAern. OnpenencHre Yrucia pa3peiBOB
0eckOHeYHO Malble (DYHKIINH  [AHATHTHYECKH 3aJaHHON (DYHKIIMH U OTIpeesieHIe X PoJa.

beckoHedHo OombIe M 6ECKOHEYHO Majible (YHKIIMH, HX CBOWCTBA
10 (Tema 11. PackpeiTue [Ipuems packpsITus HeonpenenennocTeit 0/0, oofoo, oo — oo, 0-00, 1%, 0°,
[IpeaCIbHbIX 00
HEeoIpeeIeHHOCTEN
11 [Tema 12. YucnoBbie OrnpeneieHne YUCIOBBIX TOCIEN0BaTeIbHOCTEH. CXOoAsMImmecs u
[10CIIEA0BaTEIbHOCTH [pacxofsIecs ocIea0BaTeNnbHOCTH. [Ipenens! YncioBbIX
[TOCIIENOBATENBHOCTEN M NX CBOMCTBA
12 [Tema 13. [IpousBoxHas u IIpousBonnblie Beicuiero nopsiaka. Ilpasuno Jlonutans. YactHbeie
mid depenuan QyHKIAn MpOM3BOAHBIE (PYHKINU ABYX IepeMeHHBIX. [Ipon3BogHas GpyHKIINN
OITHOI TTepeMEHHOH, 3aJJaHHON B MTapaMeTPUUIECKON U HEIBHOU (opme.
13 [Tema 14. CocTaBnenue VYpaBHeHHE KacaTelbHOM W HOpMald K KpuBoi B Touke M(Xo; Yo),
YpaBHEHUH KacaTelIbHBIX U 3aanHoi ypaBHeHueM Y = Y(X) u F(X, y) = 0. HopmanbHbIi BEKTOp K
HopManied. I'pagueHT QyHKIMY |[TOBEPXHOCTH. YpaBHEHUE KacaTeIbHOW IUIOCKOCTH W HOPMAJId B TOUYKE
P(Xo, Yo, Z0). T'pamment ¢yukun z = z(X, Y). Hurepmperaius
HalpasJICHHUs I'PaJIMCHTa U aHTUTPaIMCHTA.
14 [Tema 16. IlepBooOpa3Hasi. Mertop npeoOpa3oBaHus IEPEMEHHON HHTEIPUPOBAHUS, METO/T
HeonpeneneHHblii HHTErpai, |[MHTETPUPOBAHMS MOJACTAHOBKOW, METOJ HHTETPUPOBAHUS MO YACTSIM.
ero csoiicTBa. Meroanl
MHTErPUPOBAHUS
15 (Tema 17. Heonpenenennsiii  |Meroa HeonpeaeneHHBIX KO3(QPHUIMEHTOB ISl TOXKIECTBEHHBIX

MHOTrOWIeHOB. [IpencTaBieHne HenpaBUILHON aredpandeckoi 1poou B
BUJIE CYMMBI €€ I[€JI0i YaCcTH U MPaBUIILHOM Jpodu. PaznoxeHue

TpaBUIILHON anreOpandeckoy 1podu Ha npocreiimue. Haxoxaenue
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HCOIIPCACICHHOI'O MHTCIpajia OT anre6pa1/1qec1<0ﬁ ,I[p06I/I.

16 [Tema 18. OnpeneneHHbIiA [TpakTHdyecKue METOAbI HAXOXKICHHUS OMPEAEICHHOr0 HHTErpaa.
MHTErpa DopMyITBl pacyera ONMpeneIeHHBIX HHTETPAJIOB OT HATYPaJIbHBIX
cTereHel Sin X u COS X B npeaenax ot 0 o 7/2. Haxoxaenue miomaaeit
KPUBOIMHEWHBIX TpaIlelui.
17 [Tema 19. HecoOGcTBeHHBIC OnpeneneHre HeCOOCTBEHHBIX MHTEIPAIOB 1-ro U 2-T0 poja.
MHTErpaJIbl IAGCOIIOTHAST CXOAUMOCTh HECOOCTBEHHOT0 HTerpana. KocBeHHbIe
MPU3HAKK CXOAWMOCTH HECOOCTBEHHBIX UHTErpalioB. MccienoBanue
CXOAMMOCTHU U HAXO0XICHHUEC HGCO6CTBCHHI)IX HMHTCTPAJIOB
18 ([Tema 20. [Ipunoxenus Haxoxxaenue miomaan GUrypsl Ha KOOpJHMHATHOMN TJIOCKOCTH,
ONPEACIICHHBIX MHTCIPAJIOB OFpaHH‘IeHHOﬁ 3aJaHHBIMHU IIPAMBIMHA U KPUBBIMU JIMHUAMMU, 06’LCM3
rena, 0Opa3oBaHHOTO B PE3yJIbTATE BPAIICHUS BOKPYT OCH X MJIH OCH Y
(UTYpBI, OTpaHUYEHHON 33/IaHHBIMH JIMHUSIMH; KOOPAMHAT LIEHTPa MAacc
rena.
4.1.3 JlabopaTopHbIe 3aHATHSI- HET
4.1.4 CamocrosiTeqbHasi padoTa CTy/leHTa
HaumeHoBaHue
Ne n/m Bun CPC
TeMbl AU CHUIIJIMHBI
1 Tema 1. Matpunsl. Oneparpu
[MpopaboTka 1 U3ydeHue yueOHOro MaTepraa JEKIIMOHHOTO 3aHITHs
HaJl MATpULIAMU
2 Tema 2. Onpenenureny. [MpopaboTka 1 U3ydeHue yueOHOro MaTepraa JEKIIMOHHBIX U
OO6patHas MaTpuIa MPaKTUUECKUX 3aHATHN. BemonHenne nomanraero 3aganus Ne 1
3 Tema 3. Cucremsl iuHeiiHbIX  [[IpopaboTka v M3ydeHHE yUeOHOr0 MaTepraa JEKIIMOHHBIX 1
anTeOpandecKUX YPaBHCHUN  [IPaAKTHUYECKUX 3aHATHN. BemonHenne momanraero 3aganus Ne 2
4 Tema 4. Bextopsl. Onepanuu  [[IpopaboTka v n3ydeHHe yUeOHOr0 MaTepraa JEKIIMOHHBIX 1
HaJ BEKTOpaMu MPaKTUUECKUX 3aHATHI. BeimonHenne qomanraero 3aganus Ne 3
5 Tema 5. [Ipsmas u tutockocTh  [[IpopaboTka u u3ydeHre yaeOHOro MaTepraia JEKITHOHHBIX 1
MPAKTUUCCKUX 3aHATHI. BhIonHeHne qoManraero 3aaanus Ne 4,
6 Tema 6. CrcTeMBbI KOOPIUHAT.
AdduaabIe 1 ToMeomMopdHBIe [[IpopadoTka U M3ydeHne yaeOHOro MaTepraia MPaKTHIECKOrO 3aHITHS
0TOOpaXkeHUs
7 Tema 7. KpuBbie BTOpOro [IpopaboTka u n3ydeHne yaeOHOro MaTepraia JeKIHOHHBIX H
[IOpsIIKA U UX 3a/laHue MPaKTHYECKUX 3aHATUNA. BeinonHenue nomamnisero 3aganus Ne 5.
[IpoxoxIeHne TeCTUPOBaHUS 110 BollpocaM pyoeskHoro Tecta No 1
8 Tema 8. YpaBHEeHMS KPUBBIX U
o [IpopaboTka 1 n3ydeHne yaeOHOro MaTepraia MPaKTHIECKOrO 3aHITHS
[MOBEPXHOCTEN
9 [Tema 9. DnemeHTapHBIE
[IpopaboTka u n3ydeHne yaeOHOro MaTepraia JeKIIMOHHBIX H
dbyrakmn. Kommosznnus o
. MpaKTHYECKUX 3aHATUNA. Boimonnenue nomamnnero 3aganus Ne 6.
(byHKIHI
10 |[Tema 10. IIpenen KITAH.
p (ym [IpopaboTka 1 n3ydeHne yaeOHOro MaTepraia JeKIIMOHHBIX H
beckoHeuHo OombIve U N
MMPAKTUYECKUX 3aHATHA.
0eCKOHEYHO MalTble (YYHKITHI
11 [Tema 11. PackpsiTue
[IpopaboTka u n3ydeHne yaeOHOro MaTepuaia JEeKIIMOHHBIX H
[peebHBIX HEOIpeIeIIeHHOC- .
i MPAKTUYECKUX 3aHATUH. BrimonHeHne nomarrHero 3aganus Ne 7
12 [Tema 12. YucnoBbie
[IpopaboTka 1 n3ydeHue yaeOHOro MaTepraia MPaKTHYECKOro 3aHITHS
[TOCIIEIOBATENb-HOCTH
13 [Tema 13. [IpousBoanas u [TpopaboTka u n3ydeHne yaeOHOr0o MaTepuaia JEeKIIMOHHBIX H
muddepennman QyHxamun MPAKTUYECKUX 3aHATUH.
14 [Tema 14. CocraBienue
o [TpopaboTka 1 U3y4eHre y4eOHOr0 MaTepuaia JCKIIMOHHBIX H
YpaBHEHUH KacaTeIbHBIX H N
o [MpaKTUYeCKUX 3aHITHI. BhimomHenune qomaniHero 3aganus Ne 8
HopMasied. ['panuenT QyHKIMN
15 [Tema 15. UccnenoBanue [TpopaboTka 1 U3yvyeHue yueOHOro MaTeprata JeKIIMOHHOTO 3aHATHS
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XapaKTepHBIX CBOMCTB rpaduka
(YHKLIMU METOAaMHU
MaTeMaTHYECKOT O aHaJIN3a

16 [Tema 16. ITeppooOpa3Hasi.
Heonpenenennsiii uarerpan, |[IpopaboTka 1 n3yueHrne yaeOHOro MaTeprala JEeKINOHHBIX ’
ero ceoiicrea. Merossl [IPAKTUYECKUX 3aHATUH.
MHTErpUpOBAHUS
17 (Tema 17. Heonpenenennsiii  |[IpopaboTka 1 n3yueHrne y4eOHOro MaTeprala JEeKINOHHBIX ’
MHTErpaJl 0T aIreOpanyecKoi |[MPaKTUYECKUX 3aHATHIA. BhimonHeHue qoManiaero 3aganus Ne 9.
npobu [TpoxokaeHue TeCTHPOBAHMS IO BollpocaM pyOeskHoro tecta Ne 2
18 ([Tema 18. OnpeneneHHbIiH [TpopaboTka 1 U3ydeHue yueOHOro MaTepHaa JeKINOHHBIX ’
MHTErpal MPaKTUIECKUX 3aHSITHH.
19  Tema 19. HecoGeTBeHHbIe
[TpopaboTka 1 U3ydeHue yueOHOro MaTeprana MpakTHIECKOro 3aHsITHs
MHTErpabl
20 (Tema 20. [TpunoxeHus

[TpopaboTka 1 n3yveHue yueOHOro MaTepraia MPakTHIECKOro 3aHsTHS

ONPEACIICHHBIX NHTCIPAJIOB

4.1.5 UnTepakTuBHbIe (OPMBI 3aHATHIH — HE PeyCMOTPEHbI Y4eOHbIM IUIAHOM

4.2 Y4yedoHo-MeTOaMYecKOe M HH(OPMAINIMOHHOE o0ecniedeHHe TUCIUTITHHBI

4.2.1  Jlureparypa

Bricmras maTeMmatuka B yIpaXHEHHUSAX U 3aAadax. yaeOHoe mocoome st By3oB / I1. E. Jlanko [u
ap.]. - 7-e u3n., ucnp. - Mocksa : Onukc : Mup u O6pazoBanue, 2008. - 815 c.: un., Tabm. -
ISBN 978-5-488-02031-3 (Onuxkc). - ISBN 978-5-94666-506-3 (Mup u obpazoBanue). - TekcT
(BU3yaJIbHBIH): HEMOCPEACTBEHHBIH.

Briciras mareMartnka B yIpaXKHEHUSX W 3ajadax. ygeOHoe rmocooue mis By3oB. B 2 u. Y. 2 / I1.
E. lanko, A. I'. Iloros, T. . KoxeBnukona, C. I1. [lanko. - 6-e¢ u3a. - Mocksa: Onukc; Mup u
O6pazoBanue, 2006. - 416 c. : un. - ISBN 5-488-00716-4 (Onukc). - ISBN 5-94666-336-4 (Mup
u O6pa3oBaHue). - TekcT (BU3yaJIbHBIN) : HETTOCPEICTBEHHBIMN.

I'opmoBa O.FO. Maremartuka: 1a00paTOpHBIA IMPAKTHKYM: YYCOHO-TIPAaKTHYECKOE W3JaHUE LIS
CTYJICHTOB I10 HarpasjeHuto nmoarotoBku "CrtpoutensctBo. Paznen 1/ O. FO. IN'opnoga, B. H.
Camapun. - Coun: PUIl ®I'BOY BIIO "CT'V", 2014. - 104 c. - TekcT (BH3yalbHBIN):
HEMOCPECTBEHHBIH.

COopHuK 3a/1a4 110 BBICIIEH MaTeMaTuke. | Kypc: ¢ KOHTPOJIbHBIMH paboTamu: yueOHoe nmocobdue
JUIS CTYACHTOB BBICIIMX Y4YEOHBIX 3aBelleHUHM, OOy4alolMXCsi IO HalpaBiCHUAM H
crenuagbHOCTAM B oOnactu TexHuku u texHosioruu / K. H. Jlyary, JI. T. ITucemennsiii, C. H.
@®enun, 0. A. IlleBuenko. - 7-e u3a. - MockBa : Aiipuc-tipecc, 2008. - 574, [1] c. : un. -
(Beiciee  o6paszoBanme). - ISBN  978-5-8112-3019-8. - Tekct (BU3YyasbHBIN)
HEMOCPECTBEHHBIH.

Mankua A. C. 3amaun ¢ peleHUsSIMU IO BBICHICH MaTeMaTHKe, TEOPUU BEPOSTHOCTEH,
MaTeMaTH4eCKON CTaTHUCTHKE, MAaTEeMAaTHYECKOMY MPOrPaMMUPOBAHHIO: ydeOHOEe mocodue [ams
OakasaBpoB]: Ul CTYACHTOB BBICHIMX Y4eOHBIX 3aBECHHI, 0OYJAIOIIUXCS MO HAMPaBICHUIO
noarotoBku "OkoHomuka" / A. C. llankun, B. A. Illankus. - 8-u3a. - Mocksa: Jlamkos u K,
2013. - 431 c. : un. - (YueOHble m3aanus a1 6akanaBpoB). - ISBN 978-5-394-01943-2. - Tekcr
(BUByaNIBHBIN) : HEMOCPEACTBEHHBIH.

Munaues B. C. Bricimas matemaruka. [lomHblil kypce: ydeOHoe mocoOue ansi OakaliaBpoOB:
yuebHOoe Tocobue AMsl CTy/IeHTOB BBICIINX yueOHbIX 3aBeAenuii / B. C. llunaues ; mox pen. A.
H. TuxonoBa. - 4-e uzn. - Mocksa: FOpaiir, 2012. - 607, [1] c. - (YueOnuk) (bakanasp). - ISBN
978-5-9916-1806-9. - TexcT (BU3yalbHbII): HEMOCPEACTBEHHBIH.
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422 Y4eOHO-MeTOAMYECKHE MATEPHATBI M TOCOOMS, HOPMATHBHBbIE JOKYMEHThI

1. VYuyebGHo-MeToaMueckoe nocodue mno nuctuIuimHe Maremaruka. MaremaTiuueckuil ananus. YacTb
1 [DnexTpoHHBIN pecypc]/ — DIEKTPOH. TEKCTOBBIC NaHHbIC.— M.: MOCKOBCKHI TEXHUYECKUI
YHUBEpPCUTET CBs3M u  uHpopmaruku, 2016.— 26 c— Pexum  gocryna:
http://www.iprbookshop.ru/61491.html.— 5BC «IPRbooks»

2. YdeOHO-MeToandecKoe mocodue no aucuuruimHe Matematuka. Yacts 2 [DneKTpoHHBIN pecypc]/
— DIIEeKTPOH. TEKCTOBbIE AaHHble.— M.: MOCKOBCKMI TEXHMUECKUN YHHUBEPCUTET CBSI3U U
unpopmaruku, 2016.— 28 c.— Pexum gocryma: http://www.iprbookshop.ru/61492.html.—
OBC «IPRbooks»

4.2.3  Cospemennble mnpodeccHoHaTbHbIe 0a3bl MaHHBIX W WH(GOPMAIMOHHBIE CIIPABOYHEIC
CHUCTEMBI - DJIeKTPOHHO-OrbmoTeunas cucrtema «IPRbOOKS.

Y4eOHO-MeToarnuecKoe ¥ HH(POpMAMOHHOE 0OecrieueHre TUCIIUTIITMHBI COOTBETCTBYET
oubnuoreunomy douay CI'Y

D
A e |
3aB.0nOAHOTEKON o o
> /ﬁo'—lnHCb

4.3 Tekymas u IPOMeKyTOYHASI ATTECTAIMH 10 JTUCIIHTIIHHE

Tekymas arrecranus mo aucuuiumHe «MaTeMaTHKa» OCyIIecTBserca B (opMe MPOBENSHHUS YCTHOTO
OIpoca, NIByX PYOEKHBIX TECTOB, OTYETOB IO BBIIONHEHHWIO AOMAIIHHUX 3amaHuil. dopMa MpoMexyTOIHON
aTTeCTaIli — IK3aMeH.

OreHOUHBIE CpPeNCTBA MO JUCIUIIIIMHE COAEPIKAT:

—BOIIPOCHI JJIs1 yCTHOTO OIPOCa;

— pyOeKHBIC aTTECTAITMOHHO-AHArHOCTHIecKue TecThl No 1, No 2;

— JoMammHue 3amaHus mo Temam: «Matpunb», «CHUCTeMBI JIMHEHHBIX ypaBHEHHi», «BeKTOpBl W WX
npmiokeHus», «lIpsmas u miockocts», «Kpusbie 2-ro mopsaka», «Cymnepmosurus QyHknni. Touku paspbeiBa
dbynaxuity, «pegens, «nddepenmupoanney, «HeonpeneneHHbIe HHTETPaIbD»;

— DK3aMEHAIMOHHBIE BOTIPOCHI,

— KOMIUIEKT 3K3aMEHAI[MOHHBIX OMIIETOB.

— KpUTEpUHU OLICHUBAHUS;
— IOKajbl OLIEHUBAHUSL.

ConepxaHre MaTepHANOB JUIA TEKYIEH W MPOMEXYTOYHOW aTTECTAMH IO AWCIUILUINHE TPHUBENEHBI B

MpriIaraeMoMy K 1aHHoi pabdoueit mporpamme @OC mo TuCIUTLINHE.

DK3aMEeHaAllMOHHbIE BOIIPOCHI

1. MaTpumpl: OCHOBHBIE TIOHSATHS, oOmepanuu Haa Marpullamu. CBoiicTBa MaTpHIl. DIeMEeHTapHbBIE
peoOdpa3oBaHMs CTPOK MaTPHUIIbL. DKBUBAJICHTHbBIE MaTPHUILIBL.

2. Omnpenenutenu. CBOICTBa ONpeAeIUTENEH, aJrOpUTMbl BbhIUMCIEHUs onpenenureneid. CoOCTBEHHBIE yHca
KBaJIPaTHOM MaTpULbI.

3. MuHopsl MaTpuibl. bazucHble MHUHOpPBI. |J1aBHbIE MUHOPBI KBaJIpaTHOM MaTpuilbl. MHHOPBI 3JIEMEHTOB
KBaJPaTHOM MaTpULbl. AJreOpanvecKre JOIOITHEHHS SIEMEHTOB KBaIPaTHON MaTpPHULIBL.

4. Ob6parnas marpuna. Heobxoqumoe u goctaTouHOE yCJIOBHE CYLIECTBOBaHMSA 0oOpaTHOM MaTpuisl. [IpoBepka
MPaBUIBHOCTH HaileHHOW oOpaTHOW Matrpuipl. Meroasl pacuera oOpaTHOW MaTpHuubl (MaTpUYHBIA WU C
MOMOIIBIO anredpanyecKux JTOMOTHEHUH).

5. Paur wmarpunpl. MaTpuuHBIA M MHHOPHBI METOIBI HAXOXKAEHHUS paHra MaTpUUbl. BbIpoxkIeHHbIE U
HEBBIPOXKAECHHBIE MaTPHILIBI.
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6. Meroapl pemieHusi JTUHEHHBIX anreOpanueckux ypaBHeHuil. Teopema Kponekepa-Kamemmu. basuchoe

peleHre B ciaydae OECKOHEUHOr0 YMCIIa PEIICHUH CUCTEMbI TMHEHHBIX anreOpanvecKiuX ypaBHEHHH.

7. 3ajaHue KOOpAMHAT TOYKH B MPSIMOYrOJbHOH JEKapTOBOH cucreMe KoopauHaT. KoopawHaTel pammyca-

BEKTOpa, MPOBEJCHHOI0 B TOUYKY M(X; y; Z), M €ro pasioKeHHe MO0 OpTaM JeKapTOBOH cHCTeMe KOOpIMHAT.

Hampagnsromnme KOCHHYChl KakK MPOEKIMHM EIUHUYHOTO pajuyca-BEeKTOpa Ha KOOpAUMHATHBIE OCH JEKapTOBOH

CHCTEMBI KOOpAMHAT.

8. 3agaHme KOOpAMHAT TOYKM B TOJSPHOM CHUCTEME KOOpPAWHAT Ha IUIOCKOCTH, B UWJIMHAPHUYECKOH WU

cepryeckoi cucTreMax KOOpIUHAT.

9. CBobOoaHble BEKTOpPBHL. YCJIOBUSI paBeHCTBA BeKTOpoB. KoulmHeapHble W KOMIUIAHApHBIE BEKTOPHI.

KoopaunatHoe mnpencraBineHue BekTopoB. JlomHa BekTopa. HyneBoit BekTop. EanHuuHbBII  BekTop.

HopmupoBaHHBI BekTOp. JIMHENHHBIE Ollepaluu HaJ BEKTOPaMHU.

10.CkanspHoe, BEKTOpPHOE W CMEIIAaHHOE MpoH3BeleHHEe BEKTOpoB. CBOWCTBA NPOW3BEACHHI BEKTOPOB.

HeoOxomuMoe M J0OCTaTOYHOE YCIOBHE OpPTOrOHAILHOCTH BEKTOPOB. AnreOpanueckas M TeOMeTpUYecKas

MIPOEKIIMU BEKTOpa Ha JPYTroi BEKTOP.

11.Cucrembl IWHEHHO 3aBUCHMBIX W JIMHEWHO HE3aBHCHUMBIX BEKTOpOB. [Ipm3HaK JTUHEWHOW HE3aBHCUMOCTH

BEKTOpOB. baznc 1 pazMepHOCTh BEKTOPHOT'O MPOCTPAHCTBA.

12.Pa3noxkenne BekTopa mo Oasucy. AdduHHAsS KOcoyroibHas cucremMa KoopAwHaT. KoopauHATBl TOYKH Ha

KOOPJMHATHOMN TUIOCKOCTH M B TPEXMEPHOM MPOCTPaHCTBE B apUHHON crcTeMe KOOPAMNHAT.

13.AddunHBIE TpeoOpa3oBaHMsI TUIOCKOCTH U UX CBOWCTBA.

14.®opmynbl peobpa3oBaHus AEKAPTOBBIX KOOPIWUHAT (PUKCUPOBAHHOW TOYKH HA IUIOCKOCTH TPH TOBOPOTE

KOOPAWHATHBIX OCEH MCXOAHOM CHUCTEMBI Ha yroi || ¢ coXpaHEeHHeM Hadajla KOOpAWHAT.

15.I'omeoMop(HBIE TOMOJOTHYECKHE MPEOOPa30BaHUs T€OMETPUUYECKUX (DUTYpP U TeIL.

16.3aganue npsMOil Ha TIOCKOCTH: 00lIee, KAHOHHYECKOE, HOPMAJIBHOE, NTapaMeTpUUYECcKe YPaBHEHUS MPSIMOIA;

YpaBHEHHUE NIPSIMO, TPOXOSIIIEN uepe3 ABE 3alaHHbIE TOUKU; YPaBHEHUE NIPSAMOM, TPOXOASIIEN Yepe3 3aJaHHYIO0

TOYKY TEPHEHAUKYISIPHO TAHHOMY BEKTOpPY; ypaBHEHHE MpPSIMOH B OTpe3Kax; ypaBHEHHE MPSMON C YTIIOBBIM

KO3 (UITUEHTOM.

17.3amanme TUTOCKOCTH H TIPSIMOM B TPEXMEPHOM IIPOCTPAHCTBE. YpaBHEHHE oTpe3ka AB mpsamoil B

IIPOCTPAHCTBE.

18.Haxoxnenne yria MeXIy NPSMBIMH, MEKAY HPSAMOH M IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH. Y CIOBHUS

[apasuieIbHOCTU ¥ OPTOrOHAJIBHOCTH ABYX IPSAMBIX, IPSMOM U IVIOCKOCTH, ABYX IIOCKOCTEH.

19.PaccTosiHue MEKAY TOYKAMH Ha MOPSIMOM, MEXAY TOYKOW M MNPAMOH, MEXKIy TOYKOH U IJIOCKOCTHIO.

VYpaBHeHHs OUCCEKTpHUC A ABYX IIPSIMBIX Ha IUIOCKOCTHU. JlesieHue oTpes3ka TOUKOM Ha JBa OTpe3Ka B 3aJaHHOM

OTHOIIEHUH UX JUIUH.

20.KpuBbie BTOpOrO mopsigka, ux obmiee ypaBHeHHe. OmpereneHHe THIIA KPHBOM MO 0OIIEMy YpaBHEHHIO.

[IpuBeneHne KPUBBIX BTOPOTO MOPSIAKA K ITIABHBIM OCSM.

21.KpuBble BTOPOro mopsaka Kak reOMETpHYEcKoe MeCTO TodeK. KaHoHmYeckne ypaBHEHHS KPHUBBIX BTOPOTO

MOpPsIIKA, OCHOBHBIE TAPAMETPHI ITUX KPUBBIX.

22.T1oBEpXHOCTH BTOPOTO TOPS/IKA, X KAHOHWYIECKHE YPaBHEHHUSL.

23.1{unuHapudeckrue 1 KOHMYECKUE TOBEPXHOCTH, TIOBEPXHOCTH BPAILICHUS.

24.3nemenTtapubie QyHKIMH. ['padukn mpocTedmmx 3eMeHTapHbIX GyHKIHH. KoMno3nuius QyHKIHiA.

25.T1penen ¢ynknun. HenpepblBHOCTH (PYHKIMM B TOYKE M Ha WHTepBaye. Knaccudukarwusi Todek paspbiBa

¢dhynakun. beckoreyHo 1 6eCKOHEUHO Majible PYHKIINH.

26.Metoapl BRIYHCIICHHS TIPeNeNioB PYHKINH, B T.4. MCIONB3YsI MPHEMBI pacKpeiTus Heompeaenernocter 0/0,
J), 00— 11,000,101, 00, (0.

27.Yucnosble mocnenoBaTenbHOCTH. Ilpenmen dumcmoBoit mociemoBatenbHOCTH. Teopema Beiiepmrpacca

(mocTaTouHOE YCNIOBHME CYILIECTBOBAHMA Ipefena 4YHCIOBOM mocienoBarenbHocTH) CBOMCTBA MpPEnENoB

YHCIIOBBIX N10CIE0BATEILHOCTEH.

28.11ponzBonHas (yaku. OCHOBHBIE CBOMCTBA MMPON3BOAHBIX. [[pOM3BOMHBIE CIIOKHBIX (DYHKITHIA.

29.11pousBonnsie Boicuiero nopsaka. [Ipasuno Jlonuransa. YactHele mpou3BoAHble GYHKIUHN ABYX IE€PEMEHHBIX.

Huddepennman dyaxmun. [IpousBogHas (QyHKIMM OIHON TEpEeMEHHOH, 3aJaHHOW B TapaMeTpU4YecKOW u

HesiBHOU (hopme.

30.YpaBHeHue KacaTebHOM 1 HOpMaH K KpuBoi B Touke M(x0; y0), 3aganHoi ypaBHeHneM y = y(x) u F(x, y) =

0. HopmasibHBIN BEKTOP K IMOBEPXHOCTH. YpaBHEHUE KacaTelIbHON IIOCKOCTH U HopManu B Touke P(x0, y0, z0).

I'pamuent ¢pynkmmu z = z(X, V).

31.HaxoxneHne TOYeK JOKaIbHBIX KCTPEMYMOB, TOYEK Iepernda KpuBOW. BepTukanbHble, HaKIOHHBIE U

TOPU30HTAIBHBIE ACHMIITOT KPUBOM.

32.I1lepBooOpasnas. HeornpeneneHHslii MHTErpa, ero cBoiicrsa. MeTonsl HHTErPUPOBAHUSI.

33.1uTerpan ot anredpanyeckoi ApooH.

34.0Onpenenennbie naTerpaisl. @opmyna Hetotona-Jlelitonuua. HecobcTBeHHBIE HHTErpAIBL.
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35. HpI/IJ'IO)KeHI/IH OIMPEACIICHHBIX UHTCTPAJIOB.

Ilpumepnvie Kpumepuu OUEHUBAHUA PE3YILIMAMOE O0CEOCHUA OUCYUNIUHBL HPU HPOGEOCHUU
RPOMENCYMOUHOU ammecmauuu:

Hopmvr  oyenxu 3manuii  npeonoaaearom yuém UHOUBUOYATLHBIX OCOOEHHOCMEU 00Yuaiouuxcs,
oughgheperyuposarviii NOOX00 K 0OYUeHUIO, NPOGEPKE 3HAHUL, YMEHU, YPOBHS POPMUPOBAHUS KOMNEIEHYULL

B yemuvix u nucomennvix omeemax o0yuaroumuxcsi npu 6bINOIHEHUU NPAKMUYECKUX 3A0aHUll U pacuemos
VUUMBIGAIOMCA. 2TYOUHA 3HAHUL, 61a0eHUue HeoOXOOUMbIMU YMEHUAMU (8 0bbeme Npocpammol), JLO2UYHOCHD
U3TIOJICEHUs. MAMEPUaa, GKII0Yas 0000ujenus, 6b1600bl, COONIOOEHUe HOPM JIUMEPAmypHOU pedu, GradeHue
HABLIKAMU U NpUeMami 6bINOJHEeHUs NPAKMUYECKUX 3a0aHut, NOOMEEPIICOeHUue COeIAHHbIX NpU peueHuu
NPAKMUYecKux 3a0anuti 8b160008 COOMBEMCMBYIOWUMU HOPMAMUBHBIMU OOKYMEHMAMU, NPABUTLHOCIb paciema
nokasamenetl, NOAHOMA U NPABUTLHOCb PACKPHIMBIX NPOYEOVp U OelicmaUll 8 NpeoroNCeHHOM NPAKMUYECKOM
3A0aHUU.

Ilpumepnan wikana oueHUGAHUA OMBEMOE 00YUAIOULE20CA NPU NPOBEOCHUU HPOMENCYMOUHOU
ammecmayuu no oucyunauHe (IKzamen/oudpghepenyuposannsiii 3auem):

Oyenka «OmauYHO» BbICTNAGIAEMCS 00YYAIOWEMYCS, eClu OH 2TYO0KO U NPOUHO YC8OUNL NPOSPAMMHbILL
Mamepuaiu, ucuepnvigaioue, NOCIe008AMENbHO, YEMKO U JIO2UYECKU CMPOUHO e20 u3idzaem, ymeem mecHO
VA3bI6AL MEOPUI0 C NPAKMUKOU, C80000HO CHPABIAEMCs C 3a0audMy, GONPOCAMU U OpyeUMU UOAMU
NpUMEHeHUsl 3HAHUL, He 3aMPYOHAEMCs ¢ OMBEMOM NpU BUOOUSMEHEHUU 300aHUll, NPABUTLHO 0O0CHOBLLEAEM
npuMAmoe peuienue, 61a0eem pPAsHOCMOPOHHUMU HABLIKAMU U NPUEMAMU BLINOIHEHUsS NPAKMUYECKUX 3a0ay,
NPAUIbHO U MOYHO NOOmEepiicoaem CcOelanHvie Nnpu  peuweHuu Npakmuyeckux 3a0aHuil  8bl800bl
COOMEEMCMBYIOWUMU HOPMAMUBHBIMU OOKYMEHMAMU, MOYHO U NPABUTLHO NPOU3BOOUM pacyem nokasameretl,
JeMOHCmpUpyem HOAHOMY U NPAGUALHOCHb  PACKPLIMbIX npoyedyp U Oelicmeutl 8 NpeodiodiCceHHOM
NPAKMUYeCcKom 3a0aHuu.

Oyenka «xopouioy 8biCmaesisemcst 00yuaiouemycs, eciyu oH meépoo 3Haem Mamepuai, pAMOMHO U HO
cywecmsy uziazaem e2o, He OONYCKAsl CYUeCMBEeHHbIX HEeMOYHOCMeEU 6 omeeme HA BOHPOC, NPABUTLHO
npuUMeHsiem meopemuyecKue NON0JNCEHUs HNPU peuleHuu HPAKMUYecKux 60npocos U 3a0ay, eradeem
He0OX00UMbIMU HABLIKAMU U NPUEMAMU UX GLINOIHEHUSL.

Oyenka «y0081emeopuUmMenbHO» GblCMAGIAEMCa 00yYaowemycs, eciu OH UMeem 3HAHUSL MOTbKO
OCHOBHO20 MAMEPUANA, HO He YCOul e20 Oemanell, OONYCKAem HemOYHOCHU, HeOOCMAMOYHO NPAGUIbHbLE
dopmynuposKuy, HapyuwieHus A0SUYecKOU NOCIe008AMENbHOCIU 6 U3NOJNCEHUU NPOZPAMMHO20 Mamepuand,
ucnvlmvléaem 3ampyoHeHus npu GbINOIHEHUU NPAKMUYECKUX pabom, 3ampyoHsaemcs NOOmMEepoums COelanHbie
npu peuieHuy NpAaKmu4eckux 3a0aHutl 8vl800bl Xoms Obl OOHUM HOPMAMUBHLIM OOKYMEHMOM, OONYCKaem
OWUOKU NPU NPOGEOCHUU PACHeMO8 NoKasameell, HemouYHO UCNOIb3YEN OCHOGHbIe NPOYeOypbl U Oelicmeus 6
NPEONONCEHHOM NPAKMULECKOM 3A0AHULL

Oyenka «Hey0061emeoOPUMENbHO» GbICNABIAEMCS 00YYAIOWEMYCsl, KOMOPLI He 3HAem 3HAYUMETbHOU
yacmu  NPOSPAMMHO20 MAmMepuana, OOnycKkaem CywjecmeenHvle OWUOKU, HeygepeHHo, ¢  Oonbuumu
3ampyOHEeHUsIMU BbINOTHsIEM npaKkmudeckue pabomul. Kax npasuno, oyenka «Heyooeiemeopumenbo» Cmasumcs,
obyuarowumcs, KOmopvie He MO2YM — HpPOOOIXNCUMb  obyueHue 6e3  OONOTHUMENbHbIX — 3AHAMUL  NO
coomeemcmesyroujeti OUCYUNIUHe.

5 YCJOBHUSA OCBOEHMSA U PEAJIM3ALIMU JUCHUITJIMHBI

5.1 MeToanyeckue peKOMeHIAIUH 00yYAIIMMCS 110 H3YYeHHIO T CHHIINHbI
Kommneke pekoMeHanuii U pa3bsCHEHUH, MO3BOJSIONUX 00yUYaIOIUMCSl ONTUMAaIbHBIM 00pa3oM

OpraHnu30BaTb MPOLECC U3YUCHUA ,Z[aHHOI>'I AUCHUIUIMHBI, CCTMCHTUPYCTCA I10 BHAAM yqe6H0-
MO3HABATEIbHOM JEITEILHOCTU CTYACHTOB.

1) Meroauyeckne peKOMEHIANNH N0 Y4eOHOH 1eATeJbHOCTH HA AyIHTOPHBIX 3aHSITHSX.

YroObl OCBOUTH Y4eOHBIN MaTepuasl yueOHON NUCLUIUIMHBL, HEOOXOAMMO PErYNISIpPHO MOCEIaTh
BCE 3aHATHUS, HE OMNA3/bIBaTh K HAyally 3aHATUN W 00s3aTelIbHO KOHCIIEKTUPOBATH JIEKLIUU U y4eOHO-
METOJMYECKUE PEKOMEHJAIMN Ha NMPAKTUYECKUX 3aHATHAX. JIEKIMM NAloT 3HAHUA, KOTOpBIE IOAYAC
HEBO3MOXXKHO HAaWTH Jjake B Jy4IIMX yueOHHKaX. HEeBO3MOXKHO JOCIOBHO 3aKOHCHEKTHPOBATH BCE, UTO
TOBOPHUT IIPENOAABATEND, [T0O3TOMY CIEAYET MOCTAPATHCS BBIACINUTH, 3alMCATh OCHOBHBIE IOJIOXKEHMS,
U7ed, BBIBOJBI, TMOHATH JIOTHKY Yy4eOHOTO MaTepuaia, u3jaraemMoro mnpenogasareneM. Ilpu
KOHCIIEKTUPOBAHUM JKEJIATEIbHO HCIIOJIb30BaTh IOHATHBIE JUISI KOHCIIEKTHPYIOLIETO CTYyJEHTa
COKpAILEHUS U YCIOBHBIE 3HAKH.
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Bo BpeMst mpakTHUECKUX 3aHATUH HEOOXOIMMO MPOSBIATH MPOAYKTUBHYIO aKTUBHOCTb, OTBEYATh
Ha BOIIPOCHI MMPLCIioaaBaTeiis, MOKa3bIBaTh CIIOCOOHOCTH CaMOCTOSITEIILHOTO MBIIIIIEHHS. PGKOMGHI[yeTCSI
BbIpabOTaTh B ceOe MPHUBBIYKY MPOCMATPUBATH, NIEPEUUTHIBATH MEPE HOBOW JIGKIUEH U MPEACTOSIIUM
MPAKTUYCCKUM 3aHATUCM TCKCT HpGI[bII[YH_[ef/'I JICKIIHUU.

Ecnu BO3HMKAIOT BOIMPOCH], HEOOXOIMMO OOpaIaThCs 3a KOHCYJIbTALUSAMHU M PA3bCHEHUSMHU K
MIPET0/1aBaTEIIo.

2) MeToauuyecKkue peKOMEHAAIUH CTYI€HTAM 10 OPraHu3alui CaMOCTOSTEIbHOl PadoThI
10 M3YYEHUIO JIUTEPATYPHBIX HCTOYHUKOB.

CamocrosarenbHass paboTa o00s3aTeNbHO BKIIOYAEeT, B IEPBYIO OUYEpeab, H3yYEHHE U
CHCTEMATH3aIHIO 3aKOHCTIEKTUPOBAHHOTO y4eOHOT0 MaTepralia JIGKIMOHHBIX U MTPAKTUYECKHUX 3aHITUH,
MOJATOTOBKY K TPEACTOSINEH JIGKIMHM M K OYepeTHOMY IMpakTHuyeckoMy 3aHaTuio. C menpio Oonee
FJIY6OKOI‘O OCBOCHHUA TCMbl JUCHUIIIMHBI, KOHCIICKTBI CJIICAYCT OOIMOJIHATH U I[Opa6aTI)IBaTB JJIsA
00001IeHNSsT U KOHKPETH3AIMY, UCIOJb3ysd PEKOMEHIYEMYIO IMPEoaaBaTesieM yueOHO-METOqMYECKYIO
muteparypy u MHTEepHET-pecypchl. [1oe3H0 cocTaBiIsITh Te3aypyc OCHOBHBIX ONpEICTICHUNA, TOHATHI U
TEPMHUHOB. Pa3BUTHIO HaBBIKOB CaMOCTOSITENIFHOW pabOTHl CIOCOOCTBYET aHalIW3 BO3MOXKHOCTH
HCIIOJIE30BaHMS HOBBIX 3HAHUH IJI pCIICHUA CUTYaTUBHBIX U HpO(l)CCCI/IOHEU'H)HI)IX 3aj1a4.

[Ipu n3ydyeHnn aucuUIUIMHB «MaremaTukay clelyeT y4ecTh €€ MPUKIAJIHON XapakTep. Y MEHUE
HCII0JIB30BaTb METOJbl W aJITOPHUTMBI MaTeMaTHYeCKOM JIOTUKH, aHajIu3a, JIMHEHHOHN anre6pLI u
AHAJIMTHYECKOM reoMCTpruu JJid TPOCKTUPOBAHHWA W MOJACIIMPOBAHUA IIO3BOJIUT OITHUMU3HUPOBATH
IMIPUHUMACMOC PCIICHUEC B HpO(i)eCCHOHaHBHOI;'I ACATCIBbHOCTH, n30exarn JONOJHUTCIIbHBIX H3JICPIKECK,
MOBBICUTb MTPOU3BOUTENBHOCTD TPYAA U 3P(HEKTUBHOCTH HCIOIb30BaAHUS PECYPCOB.

CamocrosiTenpHass paboTa BKIIOYACT BBIMIOJHEHUE JOMAIIHUX 3aJaHUM W TOATOTOBKY K
PYOSIKHOMY TECTHPOBAHHIO U K IK3aMEHY.

3) MeroauuecKkue peKOMEHIAIMH 0 MOAT0TOBKE JOMAIIHUX 32/ IaHHUIA.

HOMaHIHI/Ie KOHTPOJBHO-TPCHHUPOBOYHBIC 3aJaHHUA CJICAYCT BBINIOJIHATH YETKO B COOTBETCTBHUU C
IUTAHOM, METOJMYECKUMH PEKOMEHIALUAMHI M aIrOpUTMaMHu, c(HOPMYJINPOBAHHBIMU MPENOAABATENIEM.
OdopmiieHne camMOCTOATENBHOW pabOThl MOKHO BBINOJIHATH B PYKOIMCHOM BHJE pa300pUUBBIM
MOYEPKOM WJIH B reyatHoM Buje (mporpamma Word, mosist mo 2 cm, Keruis 14, moayTOpHBINH HHTEpBa).

IIpy BBINOJIHEHUH JOMAILIHETO 3aJaHMs CTYJIEHT JOJDKEH IMPOAEMOHCTPUPOBATh NMPUOOPETEHHBIE
UM KOMIIETCHIIMHU, I0Ka3aThb YMEHHUE JIOTMYECKH oO0pabareiBaTh y4eOHBIH MaTepHuall, peaau3oBaTh
WHAWBUIYQIBHBIM  MOAXOJ K  CHUTYalUOHHOMY  MOJEIMpPOBAHHUIO, IPOSBUTh  CIIOCOOHOCTH
CaMOCTOSTEJIBHOTO aHAJIN3a a/IeKBaTHOCTH MaTEMaTU4ECKO MO/IEH PELIECHHIO [TOCTAaBICHHON 3ajauu.

4) MertoauyecKne peKOMEH/IAIMH CTYIEHTaM II0 MOAr0TOBKE K Py0e;KHOMY TeCTHPOBAHHIO
U MIPOMEKYTOYHOM aTTecTalum.

IIpu moaroroBke K pyOeKHOMY TECTUPOBAHMIO U K NPOMEXKYTOUYHOH arTecTalud HEoOXOIUMO

HOJIyYUTh Yy IIPENojAaBaTelis MepeueHb NUIAKTHUECKUX €IUHMI] 0a3bl 3HAaHUI M TUIIOBOE COAEpIKaHHE
3aJJaHU{ 10 IPOBEPKE HaBBIKOB M NMPAKTHUUYECKUX YMEHHH MO JUCLUIUINHE.
Ha »sk3aMeHe CTyAeHT [OJDKEH IO0Ka3aTh 3HAaHUE COJEpXKaHUS IpeiMeTa, TEPMHUHOJIOTHH, YMEHHE
cBOOOJIHO omepupoBaTh €r0. [Ipy MOArOTOBKE K 3K3aMEHY CTYJEHT JOJDKEH HUMEeThb B BHJY, UTO
HEKOTOpPbIE BOIPOCHI, BKIIIOYEHHbIE B 3K3aMEHALIMOHHbBIE OMJIETBI, BBIHOCATCA Ha CaMOCTOSTEIbHOE
u3zyueHue. Ecnu cTyneHT mpu OoTBeTe Ha BONPOCHI 3aTPYIHSIETCS C CaMOCTOSTENbHBIM HM3JI0KEHUEM
MaTepuala, Iearor UMeeT IpaBo 3aJaTh €My psll BOIPOCOB, CTUMYJIUPYIOIIMX CTYJIEHTOB K MOJHOMY
BBICKa3bIBAHUIO 110 JAHHOM TeMe, B ciIydae, eCIM OTBEThI Ha 3TU BOIIPOCHI UCUEPIIBIBAIOT TEMY, OLICHKA
3a OTBET He cHIKaeTcs. OTBEThI CTYJICHTOB JIOJIKHBI COOTBETCTBOBATh CYTH BOIPOCA, OBITH JOTMUYECKU
BBICTPOEHHBIMH, JI0Ka3aTeIbHO pPACKPBIBATH OTHOIIEHHWE OTBEYAIOIIEro K H3JlaraeMoi mnpooieme,
BBISBJIATh JTMYHYIO TOUKY 3pEHMs HA HCHOJIb30BAHUE TEX WIIM MHBIX MOJOXKEHUH TEOPETUYECKOTO Kypca
B [IPaKTUYECKOH padoTe.

5.2 Opranusanusi CaMoCTOSITEIbHOM Pad0ThI CTYICHTA 110 JUCHHUILINHE

CaMocTosTenbHAS pa60Ta CTyACHTA ABJIACTCA KJIIOYEBOI COCTaBIISIONICH y‘-ICGHOTO mponecca,
KOTOpass OoHnpcaAcIsaCT (I)OpMPIpOBaHI/IC HaBBIKOB, YMeHI/Iﬁ n 3HaHPII>i, MMpueMoB MO3HaBaTeIbHOM
ACATCIBHOCTH U obecreunuBacT HHTEPCC K TBOp‘ICCKOﬁ pa60Te.
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Opranuzanus caMOCTOSTEIbHOW pabOThI CTYIEHTOB OCYILECTBIISICTCS 110 TPEM HAIPABICHUSM:

— ONpeeNICHHE 1ENU, TPOrPaMMBbl, IJIaHa 33aJJaHUs WK PabOTHI;

— CO CTOpPOHBI NPCHOAaBaTCIIA CTYACHTY OKAa3bIBACTCA IMOMOIIb B TCXHUKC M3Yy4YCHUS MaTCpualia,

HOI[60pe JIMTCPATYPhI JJIs1 O3HAKOMIJICHHU W BBIIIOJIHCHHA JOMAIIHCTO 3adaHus,

— KOHTPOJIb YCBOCHUSA 3HaHI/II>'I, an06peTeHH51 HAaBBIKOB II0 AUCLHUIIIIMHE, OLICHKAa BBIIIOJTHEHHO M

CaMOCTOSITEIIbHON PaOOTHI.

st obecrieueHUs] BBIMOJHEHUS] CAaMOCTOATENBHOM paboThl MO JUCHUIUIMHE «MaTeMaTuka»
CTYJIEHTHI 00ECIIeYNBAIOTCS:

»  OCHOBHOH M JOTIOJHHUTENIBHOM y4eOHOH, ydeOHO-METOIMYECKOH U CIIPAaBOYHOM JINTEPATYPOH;

»  Ppa3JaToOYHBIM CIIPABOYHO-METOIMYECKUM MATEPUATIOM;

» KOMIUICKTOM HHIMBHIyalIbHBIX 33JaHUIl 10 JOMAIIHUM KOHTPOJBHO-TPEHUPOBOYHBIM
paboram;

» JIOCTYIIOM K CpEICTBAM BBIUYMCIUTEIFHOW TEXHUKH W HEOOXOJAWMOMY MPOTPaAMMHOMY
00€ecCIIeUeHHIO;

» WHQOPMAIMOHHBIM M WH(OPMAIIMOHHO-TEXHOJOTUIECKHUM PECYPCOM ISl CAMOCTOSITEITBHON
paboThl, B T.4. BO3MOXKHOCTBIO HCIIOJb30BaHMs TaOMM4YHOTO mporieccopa Excel mis peanmszanms
HE0OXO0IMMBIX BBIUMCICHUN U TpadUUeCKUX Mpe3eHTAIH.

B yueGHOM mnpoliecce BbIIENEHO ABa BUAa CAMOCTOSTEILHON padOThI:

— ayAUTOpHas;
— BHEayAUTOpPHAs.

AynuTopHas caMoOCTOATelIbHas paboTa MO JAUCHUIUIMHE «MareMaTuka» BBINOJHIETCS Ha
MPAKTUYECKUX 3aHATHSIX TOJI HEMOCPEACTBEHHBIM PYKOBOACTBOM IMPEIOJABATENs U MO €ro 3aJaHuIo.
BueayauropHast camocTosiTenbHas paboTa BBIMIOJHSAETCS CTYACHTOM IO 3aJaHUI0 IpernojaBaTelis, HO
0e3 ero HemocpeACTBEHHOTO ydyacTus. B mepuoj BBINOJHEHUS CTYAEHTaMU BHEAyIUTOPHOMN
CaMOCTOSTEJIbHOW paboThl MpenojaBareilb MOXET HPOBOJUTH IPU HEOOXOAMMOCTH KOHCYJIbTAl[MH
KOHTpOb CBOEBPEMEHHOCTH, TOJHOTHI M 3aBEPIICHHOCTH BBIIIOJIHEHUS BHEAyIUTOPHOM CaMoO-
CTOATEJILHOW pabOThl OCYIIECTBIISIETCS Ha NMPAKTUUYECKUX 3aHATUSAX, WHAWBUIYAIBHBIX M TPYIIOBBIX
KOHCYJIbTAIUSIX, IIPH 3alllUTE BBIMOJIHEHHON paboThl, BO BPEMs IPOMEKYTOUHON aTTECTALUH.

3ajaHusi Ha CaMOCTOSITENIbHYIO paboOTy MpeABapsAIOTCS MHCTPYKTaXEM U METOJUYECKUMHU
YKa3aHUSMHU IPETOAABATENS 110 €€ BBINMOJIHEHUI0, KOTOPhIE BKIIIOUYAIOT 1IeJb 33/1aHHUs, €r0 COJIep>KaHue,
CPOKH BBITIOJIHEHUS, OPUEHTHUPOBOUHBIM 00bEM pabOThl, OCHOBHBIE TPeOOBaHUS K pe3yiabTaTaM padoThl,
pEeKOMEHJALMKA 10 MPUMEHEHHIO COOTBETCTBYIOUIETO MAaTEMaTHYEeCKOro HHCTPYMEHTapus U
MH(OPMALMOHHBIX TEXHOJIOTUHN, KPUTEPUH OLICHKH.

5.3 Oco0eHHOCTH NPenoAaBAHNS JUCHTUTIIHHBI

HpeHOHaBaHI/Ie JAUCHUIUINHBI, B IICPBYIO OYCPECIb, B IPOUECCC NHTCPAKTHBHBIX 3aHATHH BCIACTCA C
MMPUMCHCHUCM CIICAYIOIINX BUJIOB O6paSOBaTeJ'ILHLIX TEXHOJIOTUH:

JleKIIMOHHBIE U INPAKTHYCCKHE 3AHATUA — 0a3oBbIC HHTCPAKTHUBHBLIC (l)OpMLI o6pa30BaTeanoro
nponecca, npeaAyCMOTPCHHBIC nporpaMMoﬁ JAUCIHUITIUHBI.

Pabora — HCCICI0BAHUE: CTUMYIIUPOBAHUC CTYACHTOB K Bpra60TKe HaBBIKOB, IJIA
YCTAHOBJICHHUA 3aKOHOMepHOCTeI>’I Ha OCHOBC aHaJlu3a U O606H.I€HI/I$I MOJIYYCHHBIX 3HAHMUH.

5.4 MarepuajbHO-TeXHHYECKOe o0ecreyeHne JUCHUILIHHbI

[Tpu oOyuennn auctuiuinHe «MateMaTHKa» HEOOXOIUMO CIICAYIOIIee MaTePHATbHO-TEXHUIECKOE
obecrieuenue:
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3aHATHUH JICKUMOHHOTO THUIIA U CIIELIMATTU3UPOBAHHOM, OTBEYAOLIEH BCEM

MPAKTUYECKUX 3aHATHI YCTaHOBJICHHBIM HOPMaM U TPEOOBAaHUSAM JJIsl YI€OHBIX
3aBegeHnid  MeOenpro. OcHalieHa NpPe3eHTAlMOHHOM
TEXHUKOM: MPOEKTOP WUJIM MHTEPAKTUBHAS TOCKA.

Aynuropus s 3aHATHI,
VHJIUBUTyJIbHBIX U TPYNIOBBIX
KOHCYJIbTALIUM.

O6opynoBanue ayJuTOpPHUM MOJTHOCTHIO OTBEYAET BCEM
YCTaHOBJICHHBIM TPEOOBAHUSM M HOPMaM ISl YI€OHBIX
3aBeneHU. Tak JKe€ BKIIOYEHbI B HCIOJIb30BaHUE
MJIaKaThl, TAOIUIBI, HOYTOYK.

KomnploTepHBIil KiIacc, OCHAIEHHBIM KOMIBIOTEPHOU
TEXHUKOW (paboume MecTa CTYACHTOB C BBIXOJOM B
WHTepHeTr), mNpe3eHTallMOHHOM TEXHUKON (IIPOEKTOp,
9KpaH, KOMIIbIOTEP/HOYTOYK)

AynuTopus 1Sl POBEICHUS
CaMOCTOSITENIbHOM pabOThI

AyIUTOpHS JUIS TEKYIIei 1 Crnenunanu3upoBaHHasi MeOelb, HArJSTHBIE TOCOOUS.
MPOMEKYTOYHOM aTTECTallKN

CrangapTHOE JUIICH3NOHHOE TIPOrpaMMHOE 00eCTIeUeHHE:

Microsoft Windows 7 Proffessional, 8 Pro, 8/1 Pro,10 Pro - JloroBop GOKETHOTO YUPEKICHUS
Ned91/12 v ot 24.12.2012. Jlunen3uonnstit goroBop Ne BKO 1492/2892 (163/16x) ot 05.04.2016.
Cpoxk nevictus — 05.04.2019

Microsoft Office Professional Plus 2007,2010,2013, 2016. Cocras mpoaykra: Microsoft Word,
Microsoft Excel, Microsoft Power Point, Microsoft Outlouk, Microsoft Publisher, Microsoft Access,
Microsoft One Note, Microsoft Info PatH. JloroBop OromkerHoro yupexacaus Ned91/12rma ot
24.12.2012. JInnensuonnsrii gororop Ne0318100046815000030-0003440-01 (06/16rmm) ot 13.01.2016.
Cpok nericTBusI-OeccpovHast JTUICH3US

[Ipu BBINOTHEHUH MPAKTHUUECKUX U CAMOCTOSITETIBHBIX PadOT, a TakxkKe JUIsl MPe3eHTalui OTYETOB
U KOHTPOJIBHOTO 3JIEKTPOHHOTO TECTUPOBAHUA, NPU HEOOXOJMMOCTH, HCIONb3YIOTCS KOMITBIOTEPHBIX
KJIaCChl, OCHAICHHbIC IEPCOHAIbHBIMU KOMIIbIOTEpAaMHU (C MaKeTaMH MPOrpaMMHOTO 00OecredyeHUs
ofiero M CrnenuaIM3upoBaHHOTO HA3HAUYEHHS, a TaKkKe JIOCTynoM B MHTepHET) W MPOEKIHOHHOM
TEXHHUKOM.

CtyneHTsl B TIOJIJHOM 00beMe OOecredeHbl OMOIMOTEYHOW YYEeOHOW M y4eOHO-METOIUYECKOU
auteparypoil. OTaen crpaBouHO-OMOIMOTpadUUECKUX U DJIEKTPOHHBIX cucTeM Ouomuoteku CI'Y
BKIIIOYa€T B CBOK CTPYKTYPY UHTAIBHBIA 3a] 3JEKTPOHHBIX pecypcoB. Jlims MakcHMallbHOTO
yJIOBJICTBOPEHHSI YUTATEIBCKUX TIOTPEOHOCTEH, 0OecIiedeHrs: 00pa3oBaTeIbHOTO Mpoliecca ONOIMoTeKa
CI'Y mpepocraBisieT JOCTYN K MOJHOTEKCTOBBIM JOKYMEHTaM OJEKTPOHHO-OHOIMOTEYHBIX CHUCTEM
«Jlamb» W «Znanium.com», a TakkKe OIEKTPOHHON OuONIMOTeKe mauccepraiuii Poccuiickoi
rocy/lapCcTBEHHOU OMOTUOTEKH.

JIuCcTaHIMOHHAS MOJAJCP)KKA AUCHUIUIMHBL JUIsl [epeJadd JOMAllHUX 3aJaHuii, oOMeHa
uHdopmarmeil ¢ mpenojaBaTeNieM HCIOJIb3YeTCs JJICKTPOHHAs MoyTa KadeApbl MPHKIaTHON
marematuku 1 uHopmatuku: kafedrapm404@mail.ru, a Taxxe nuuHas e-mail moyra npenoaasarens.

5.5 Metoanueckoe obecnedeHue 00pa3oBaTEILHOr0 NMpouecca JAjs 00y4eHUusi HHBAJIUI0B H
JIMI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbS

VYcnoBus OpraHuM3allid U CoJepKaHWE OOydeHUs M KOHTpOJS 3HAHWNW MHBAJIUIOB U
oOyyaromuxcs ¢ OB3 o nqucuuIMHae onpeessitoTesl IporpaMMON TUCIUIUIMHEL, alalTUPOBAHHON TIpU
HEO0X0AUMOCTH JUIsl 00YUEHHsI YKa3aHHBIX 00YUYaIOIIHXCS.
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Opranuzanus 0oOy4yeHHs, TEKyIIEH M MPOMEKYTOUYHOH aTTeCTalMd CTYAEHTOB-WHBAIHUIOB U
crynreHToB ¢ OB3 ocyimiecTBisieTcss € y4eTOM OCOOCHHOCTEH TCHUXO(MU3MYECKOTO PA3BUTHS,
WH/IMBUYAIbHBIX BO3MOXHOCTEH U COCTOSTHHSI 3I0POBbsI TAKUX 00YUYaIOIIUXCA.

Hcxons m3 mCUXO(U3MYECKOTO DPA3BUTUS M COCTOSHHS 3JI0POBbSI CTYACHTOB-UHBAIUIOB H
crynentoB ¢ OB3, opranusyrorcs 3aHATUS COBMECTHO C JIPYTUMHU OOYYaIOUIMMHKCS B OOLIMX TpyMINax,
UCTOJNB3Yysl COLUMAIBHO-aKTUBHBIE M pe(IeKCHBHBIE METOJAbl OOY4YEeHHUS CO3JIaHHs KOMQPOPTHOTO
IICUXOJIOTMYECKOI0 KJIMMAaTa B CTYIEHYECKOM IpyIIe WM, IPU COOTBETCTBYIOIIEM 3asiBICHUU TAKOI'O
oOyyaromerocsi, o MHANBUAYAJIbHOW MpOrpaMMe, KOTopas SBISIETCS MOAU(DUIIMPOBAHHBIM BapHAHTOM
OCHOBHOHM pabouyeil mporpamMmbl AMCHUILTUHBL. [Ipu 3TOM coaepskaHue MporpaMMbl TUCHUIUIMHBI HE
u3MeHsieTcs. VM3MeHsoTCs, Kak mpaBuiio, GopMbl 0OydeHHsT W KOHTPOJsSI 3HAHWH, 00pazoBaTebHbIC
TEXHOJIOTUU U JUJAKTHUECKHE MaTePUAIIbI.

OOyueHnue CTYIEHTOB-MHBAIUIOB U CTyAeHTOB ¢ OB3 Takke MOXKET OCYIIECTBIATHCS
WHIWBUIYAIBHO W/WJIH C TPUMEHEHUEM TUCTAHIIMOHHBIX TEXHOJOTHA.

JucraHinoHHOe 00y4yeHHne 00ecreurnBaeT BO3MOXKHOCTh KOMMYHHUKAIMN C MpernojaBaTesieM, a
TaK e C JpyruMu o0y4aeMbIMU MOCPEACTBOM BEOMHAPOB (HAIPUMEp, C UCIOJIb30BAHUEM MTPOTPAMMBI
Skype) , uTo cocoOCTBYET CIUIOYEHHIO TPYIIIBI, HAIPABIISIET YUEOHYIO IPYIITy HA COBMECTHYIO paloTy,
o0cyXJeHHe, IPUHATHE TPYIIIOBOIO PELIECHUSI.

B yueOHOM mporiecce s TOBBINIEHHS YPOBHS BOCHPUATUS U NepepaboTKu y4deOHOM
nHGOpMAIMK CTYACHTOB-MHBAJIHIOB M CTyAeHTOB ¢ OB3 mnpumeHsroTcs MyJIbTHUMEIWWHBIE H
CHelHalM3UpOBaHHbIE TEXHUYECKHE CPEJCTBa IpHUeMa-nepenadl yueOHol nHpOpMaluu B JTOCTYIHBIX
dopmax s CTYJCHTOB C Pa3IMYHBIMH HapYIICHUSMH, OOECIIEYMBAETCS BBITYCK albTEPHATHBHBIX
(¢bopMaToB MeyaTHBIX MaTepHasioB (KPYMHBIA MPHUQT), MEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB B
¢dbopMax, aJanTUPOBAHHBIX K OrPAHUYEHUSM 3/10POBbsl OOYy4arOUIMXCS, HaTU4Yhe HeoOXO0IMMOro
MaTepHUaTbHO-TEXHUYECKOTO OCHAIICHHUSL.

[TonGop u pazpaboTka y4eOHBIX MATEPHAIOB MPOW3BOIUTCS IPETOJIaBaTelieM C Y4eTOM TOTO,
4TOOBI CTYACHTHI C HApYIIEHUAMHU ClIyXa MOJIydaJld MH(MOPMALMIO BU3YaJIbHO, C HAPYIIECHUSIMU 3PEHUS
— ayIMaAJIbHO (HampuMep, ¢ UCMOJIb30BaHUEM ITPOrPaMM-CHUHTE3aTOPOB PEUH).

JUis  ocylecTBICHHUs] MPOLENYp TEKYIIEro KOHTPOJS YCIEBAEMOCTH U IPOMEKYTOUYHOU
arrecTauuu oOydaromuxcs UHBAIMAOB U Jul ¢ OB3 (oHA OLIEHOUHBIX CPEACTB MO TUCLMILIMHE,
MO3BOJISAIOMIMN OLIEHUTh JOCTH)KEHHE MMU Ppe3yJbTaToB OOydeHHMs M YpPOBEHb C(HOPMUPOBAHHOCTU
KOMIETEHIUH, NpeaycMOTPEHHbIX Y4eOHBIM IIAHOM M paboyeidl MporpaMMoi AUCIUILIUHBI,
ajanTupyercst Uil 00y4aroluXcs UHBAJIUAOB U JIUL ¢ OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310POBbS C
Y4ETOM MHIUBHYalbHbIX IMCUXO(U3NOJOTHUECKUX OCOOEHHOCTEH (YyCTHO, MMCbMEHHO Ha Oymare,
IIUCBMEHHO Ha KoMIbloTepe, B (opme TecTHpoBaHus M T.1.). IIpu HeoOXoauMocTH 0O0ydaromuMmcs
IIPEJOCTABIISETCS IOTOJIHUTENBHOE BPEeMs AJIs IOATOTOBKH OTBETA IIPU IPOXOXKAECHUU aTTECTALIUH.
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[Tpunoxenue k paboyeit mporpaMme AUCHUTUINHBI

MaremaTtuka
IIu¢gp u HanpaBJIeHHe NOATO0TOBKH 07.03.01 ApxutexTypa
KBamnpukanus (crenenb) BbIMYCKHMKA — OakajlaBpuar
Ipoduab noaroroBku d0axkaaaBpa ApPXUTEKTYpHOE MPOCKTUPOBAHUE
AHHOTALIUSA
paboueii mporpaMMbl AUCITUTUTMHBI
Marematuka
JUCLMILIMHA 00s3aTebHas
(dbopMbI 00yUIECHUS — OYHAsS
OO0masi Tpy10€eMKOCTh
3/108
aucuunaunbl (3ET / yac.)
[loBbimenne  oOmiero  ypoBHS  (GyHAaMEHTANbHOW W NPUKIATHOM
MaTeMaTHYeCKOH MMOATrOTOBKM  CTYJACHTOB, pPa3BUTHUC JIOTUYECKOIro H
aJIrOPUTMUYECKOT O MBIIIICHUS, ¢dbopmupoBaHHE y CTYZEHTOB

He.]]b H3YYCHUA TUCHHUIIIMHBI

TEOPETUUYECKUX 3HAHUN M MPAKTUUIECKOTO OIMBITA PEIICHUs] THUIIOBBIX 3a7ad
M0 MaTPUYHON anredpe, aHATUTHICCKOW TE€OMETPHH W MAaTEeMATHYCCKOMY
aHaJIu3y; TPHOOPETEHUS HAaBBIKOB AHAIMTHYECKOW OOpaOOTKM MacCHBOB
JAHHBIX, CAMOCTOSITEIIBHOI'0 ITOCTPOCHHS aJCKBATHBIX MAaTEMAaTHYECKUX H
MMHATAIIMOHHBIX MOJENEH TMpU apXUTEKTypHOM W  KOMIIO3UITMOHHOM
MPOCKTUPOBAHWM, WX HCCICIOBAHWM, JWUATHOCTHKE W  YUCJICHHOM
SKCIIEPUMEHTHPOBAHHUHY C HUCITOJIb30BAHIEM COBPEMEHHBIX MH(OPMAITHOHHO-
KOMIIBIOTEPHBIX CPEJICTB M TEXHOJIOTHI

Conepmaﬂne AUCIHUITINHBI

Pasnensl AUCIUITITHEL:
1. Marpuynas anrebpa 1 aHaTATHICCKAS T€OMETPHS
2. OCHOBBI MATEMATHIECKOT'0 aHAIN3a

dopMupyemMbie KOMIETEHIMH
(koambI)

VK-1 . Cniocoben ocymecTBIsTh HOMCK, KPUTHUECKHI aHATN3 M CHHTE3
MH(OPMALMHK, IPUMEHSATH CUCTEMHBIN TIOJIXOJ1 LISl PEIEHHUs TOCTABJICHHBIX 3a/1a4

Koapl 1 HauMeHoBaHue
HHAUKATOPA JTOCTHKEHHSI
KOMIIETeHINH

YK-1.1. [emoHCTpupyeT 3HaHME MPUHIMIOB cOopa, oTOopa U 0000LICHUS
MHGOPMALUK, METOOUKH CHCTEMHOrO IIOAXOAA Ul PEelIeHUs NpogecCHOHATBHBIX

Banayq
YK-1.2. AHanmum3upyer M CHCTEMAaTHU3UPYET pa3HOPOIHBIC JaHHBIC, OLICHUBAET
b(GQGEKTUBHOCT,  TpOLENyp aHaiu3a mnpoOdieM ¥ [PUHATHS — PEUIeHUH B

NpodecCHOHATBHON IeITeIbHOCTH
YK-1.3 IlpumeHsieT HaBBIKM HAy4YHOrO I[IOMCKA W MPAKTHYECKOW padoThl ¢
MH(OPMALMOHHBIMH HCTOYHHKAMH; METOJAMH IIPUHATHUS PEeLICHUH

IApXUTEKTYpHOE TPOEKTHPOBAaHUE. 2 YPOBEHB, APXUTEKTYPHO-TPAZ0-CTPOUTEIHHOE
poeKTHpoBaHKe, MHXeHepHbIe CHUCTEMBI H O0OpYJOBaHHE B apXUTEKTYpe,
IAPXHTEKTYpHAsE SKOJIOrHs, JKOHOMHKA NPOEKT-HBIX PEUICHHH B CTPOHTENBCTBE U

APXUTEKTYpe, ApPXHUTEKTYpHO-CTPOUTENBHBIE TexHoMorud, MHpopMannoHHbIe
JMCUMILUTHHBI, YYACTBYIOIINE |rexHONMOrM B apXUTEKTYpe, JKelIe300eTOHHBIC M META/UIMYECKHE KOHCTPYKIIHH,
B ()OPMHUPOBAHUHU Mctopus apxutektypsl, WHpopMaTnka, ApPXHUTEKTYPHBIM MPOEKT (HAYaIbHBINA
KOMIEeTeH UM [YPOBEHB), ApPXUTEKTypHOE TMPOEKTHpPOBaHHE | ypOBEHb, XyHZOKECTBEHHO-
rpadryeckuii Moxynb, KoMmosnimonHoe MoaenupoBanne, OCHOBBI MaKeTHPOBAHHSA
B apxurektype, HaueprarenbHass reomerpusi, MmxeHepHbld Monynab, Teopus
apxuTeKkTypbl, cropus  rpamocTponTenncTBa, llpenmumiomMHAas — MPaKTHKA,
BeimonHeHNe 1 3anuTa BBITYCKHON KBaTH(UKAIIMOHHONW paOOTHI
Oopa3oBartesibHbIE
UIeKLIMOHHBIE U MPAKTHUYECKUE 3aHSITUS
TEXHOJI0I'UHN

®opMBbI TEKyLIEr0 KOHTPOJIS
yCIeBaeMOCTH

PY6€)KHOG TECTUPOBAHUC, YCTHLII\;I OIIPOC, AOMAIITHUEC 3aJTaHUA

DopMa NPOMeKYTOYHOM
arTecTanuu

DK3aMeH
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