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JIMCT PETUCTPAIIMU U3MEHEHUH PII]I

Pabouas mporpamma mepeytBepkaena Ha 2022/2023 yueOubiii rom, mporokon Ne 01 3acemanus
kadenpst ot «30» aBrycra 2022 r.

Brecenbl uzmenernus 6 cnucox Jumepamypbl.

3aBeyromuii kadeapoii A Gua, - Makaposa 1.J1.

MOANHCH OO

Pabouas nporpamma mepeyrBepxaeHa Ha 2023/2024 yuebubiii ron, mpotokon Ne 5  3acemaHus
kadenpsr or «16» wuions 2023 r. B nporpamMmy BHECEHBI JOTTOTHEHHS U(HMITH) N3MEHEHHUS.

3meneHunii 1 JOMOJIHEHNN HET

/
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1 HEJIb 1 3AJAYN OCBOEHUSA JUCIIAITJIMHBI

[lenpt0o OCBOEHHS IUCHMIUIMHBI MaTeMaTHKa SBISCTCS paclIMpeHue U yriryOJeHue
MaTeMaTHYECKUX 3HAHUH CTYJEHTOB Ha OCHOBE H3YyYCHHMsSI OCHOB anreOphbl, aHAJUTUYECKOH H
Qg depeHnanbHOI TeOMETPUN, MAaTEMaTHYECKOTO aHAJIN3a, TEOPUU BEPOATHOCTEH, MaTeMaTHIeCKOI
CTATHUCTUKHU U MX NPUMEHEHHME NPU MAaTEMaTHYECKOM MOJEIMPOBAHUU TEXHOJIOIMYECKHUX IIPOLECCOB
pa3paboTKH, MPOU3BOJCTBA U TUATHOCTUKU TEXHUUYECKOI'O COCTOSHUS CTPOUTENIbHBIX OOBEKTOB.

3agaun IUCUUILIMHBL: (POPMHUPOBAHUE Y CTYI€HTOB TEOPETUYECKUX 3HAHHM, IOBBIILIEHHE O0IIEro
YpOBHs (pyHIaMEHTAIbHOM M MPUKIAAHON MaTeMaTH4eCKOH MOATOTOBKH, Pa3BUTHE JIOTMUYECKOTO U
QITOPUTMHUYECKOIO MBIIIJIEHUS, BbIPA0OTKAa HABBIKOB CAMOCTOSTEIBHOTO IMOCTPOEHUS aJE€KBAaTHBIX
MAaTE€MaTHYECKUX MOJENIEN U UX KOPPEKTHOTO PELICHHUS.

2 MECTO JUCHUIUIMHBI B CTPYKTYPE OION HATIPABJIEHUS
(CIELIUAJILHOCTH)

Jucuunnuaa MaremaTuka otHocurces K biioky 1 «lucuunnunel (Moaynu)y, o0s3aTenbHbIe
JUCIUIJINHEL.

Heo0xonuMbIMH yCIIOBUSIMU /1711 OCBOSHUS AUCLUTIIIMHBI SBIISIOTCS:

3HaHWEe: OCHOB aireOppl, MaTeMaTHUYECKOr0 aHajlin3a, T€OMETPUU, OCHOBHBIX IPABUI
mudepeHIMpOBaHNS K UHTETPUPOBAHHMS.

YMeHus: UCIOJIb30BaTh METOJABl W AJITOPUTMbI Hayajga MaTEMaTHYECKOro aHajiu3a, OCHOB
anreOpsl U TCOMETPHH.

Branenue: 0CHOBHBIMHM aJITOPUTMAMH aJIre€Opbl, TEOMETPUH, MATEMaTHUYECKOTO aHAIHN3a.

Tabmuua 1 — IucuMIuIMHBL, Y9acTBYIOIMUE B (OpMUPOBaHUN KOMIETCHITUH
JUCHMILIMHBI, YYaCTBYIOIIHE B (DOPMUPOBAHUH
KOMIIeTEHIIUH

Koa v nanumenoBanue

KommeTeHim (mepeuncnsoTes AUCIMIUIAHBL, MPakTUKU, kpome I'D, BKP)
YHI/IBepcaJ'IbHI)Ie KOMIICTCHIIMHU

YK-1. CnocobeH oCyIecTBIATh HOUCK, OcHOBBI TIPOEKTHOH aesaTensHOCTH, MHbopmaTtnka, CoBpeMeHHbBIE

KPUTUYECKUM aHAIU3 U CUHTE3 TEXHOJIOTHH U 00opyaoBaHME B Au3aiiHe, [lu3aifH TOpoAcKoi cpeasl,

uHopMaLuK, TPUMEHITh CUCTEMHBIH [Ncuxonorus BU3yaJbHOTO BOCHIPUSATHS HPOCTPAHCTBA,

MOAXOJ JUISl pEIICHUS TOCTaBICHHBIX XylnoKecTBeHHass ~ opraHu3auusi  cpensl,  lumonorus  ¢Gopm

3a1a4 APXUTEKTYPHOU cpensl, HayuHo-uccnenoBaTtenbekas pabota

(ToTydeHune IepBUYHBIX HABBIKOB HAYIHO-HCCIICIOBATEILCKOM paboTEhI),
[penmuruiomaass mpaktuka, [loAroToBka K TpoLeAype 3alluThl U
3alIuTa BHITYCKHON KBAJM(UKAIIMOHHOH PabOTHI




3 TPEBOBAHMUS K PE3YJIIBTATAM OCBOEHMUSA INCIHUITVIMHbI

TpeboBanus K pe3yiabTaTaM OCBOCHUS AUCIUILTMHBI IPEICTaBICHBI B Ta0nuIe 2.

Tabnuua 2 — KomneTeHIy 1 MHIUKATOPBI UX JIOCTHKCHHUS

KOMHeTeHIIl/lP[ U HHIUKATOPBI UX JOCTHIKCHUSA

Kon u HanMeHoBaHue
KOMITETEHLIUU

Kox u HanMeHOBaHNE HHANKATOPA JOCTHKECHUS
KOMIIETCHIINH

Pesynbprar 00yueHHs 0 AUCIUILUINHE
(TIoKa3aTear OCBOCHUS KOMITCTCHIINH )

Y}mnepcaﬂbﬂue KOMICTCHIIUHA

VK- Criocoben
OCYIIECTBIATH
TTOKCK,
KPUTHUYECKUI
aHaJIN3 U CHHTE3
nHpOpMAaLNH,
TIPUMEHSTh
CHUCTEMHBIN MOJIXO0T
JUTSI pEIICHUS
IIOCTABJICHHBIX
3a7a4

VK-1.1 JIeMOHCTpHpYET 3HaHNE MPHUHIIUIIOB
cbopa, orbopa u 0600uIeHNS MHDOPMATTHH,
METOJIMKH CHCTEMHOTO ITOIX0a JUIs
penreHns npodeccHoHaNbHBIX 3a1a4

3HaTh: OpUHIUIBL cOopa, oTbopa W
00001IeHNS nHpOpMAaLNH, METOINKHA
CHCTEeMHOTO  MOJAXOHa  JUisi  pelIeHUs

po¢eCCHOHATBHBIX 3a7ad

YmeTs: oTOupath 1 0000maTs HHPOPMAITHIO
C MOMOIIBI0 METOJIOB CHCTEMHOTO IOJIX0/a
IUIsL pelleHus Npo(ecCHOHANBHBIX 3a1ad
Bnaners: Meromamu cOopa, otbopa u
0000mieHust  uHOpMaLUKM,  METOAMKH
CHCTEMHOTO  MOAXOHa JUIA  PEUICHHS
npodeccroHaNBHBIX 3a/1a4

VK-1.2 AHanu3upyeT u CUCTeMaTH3UpyeT
Pa3HOpO/IHbIC AaHHbIE, OLICHUBAET

3¢ GEKTHBHOCTH MPOIICTYP aHAIHN3a PoOIeM
U TIPUHATHSA peIIeHnH B IpodeccrnoHabHOM
JEATETbHOCTH

3HaTh: TMIPUHIUIIBI aHaJIu3a u
CUCTEMATU3allMU  Pa3sSHOPOAHBIX  JaHHBIX,
OLCHKH 3(P(PEKTHBHOCTH MPOLEAYp aHAIN3A
mpoOieM W TPUHATHS — pEmIeHHH B
PO eCCHOHANBHOMN NESITENFHOCTH

YMeTh: aHaM3upOBaTh |
CHCTEMaTH3HPOBAaTh Pa3HOPOJHBIC NaHHBIE,
OLeHNBaTh 3P HEKTHBHOCTH MPOLETYP
aHanu3a Npo0JieM U MPUHATHS pelIeHUH B
npo(eCCUOHANBHOM ACITEIBPHOCTU

Brnanets: MeToamMu aHaNM3a U
CHUCTEMATU3AllU PASHOPOJHBIX JaHHBIX,
oleHKH 3(p(PpeKTHBHOCTHU MpOoLEAYp aHATU3a
npoOJIeM U IPUHATHUS PEeIIeHUH B

PO eCCHOHAIBEHOHN NeSITeIbHOCTH

VK-1.3 [IpumeHsieT HaBBIKM HAyYHOTO MOUCKA
U TIPaKTHYECKOH paboTHI ¢
nH(pOpMaNMOHHBIMHA HCTOYHUKAMH;
METO/IaMH TIPUHATHS PEIeHUH

3HaTh: TPHUHIUIBI HAYYHOTO TIOMCKA H
MIPaKTHYECKOH paboTsI c
nH()OPMAIMOHHBIMA UCTOYHUKAMHU; METOJIBI
TIPUHSTHUS PELIEHUH

VYMeTb: BBINOJHATE HAay4YHBIA IOUCK |
MPaKTUYECKYIO paboty c
UH(OPMALMOHHBIMHU HUCTOYHUKAMU,

NPUMEHSTh METO/IbI IIPUHATHS PEICHUIH
Bnaners: HaBbIKaM¥ HAYYHOTO ITOMCKA U
MPaKTUIECKOH paboThI €
UH(OPMALMOHHBIMU HCTOYHUKAMHU;
METOJIAMH IIPHHSITHUS PELICHUH

4 COAJEP KAHUE JUCHUIIJINHBI

4.1 TemaTu4yecKU# MJIaH AUCHUILINHBI

OO11as TpyI0EeMKOCTb IUCIUTUIMHBI COCTaBIISIET 3 3aUeTHBIX enuHHIIbI, 108 yacos.
Paznensl aucnuinabl «MaTeMaTHKa» U BUIBI yIeOHOW HATPy3KH 0 3TUM pa3ieiam

MIpUBEIeHBI B TabmuIe 3.




Tabmuua 3 — Pacnipenenenue ¢poHIa BpEMEHH IO TEMaM JUCHUTUINHBI

Bunbl yueOHOI HArpy3KH H MX
TPY10€eMKOCTh, YaChl
KonTakTHasi padora
Z o
2 Bcero = e
2 HaumenoBanue TeMbl JUCHUILIHHBI = 2 x E «
o 4acoB = 2= 2%
z = = E == CPC
i E = s 8
) g = 'S
= s 5 S =
=3 &
= =
1 [Tema 1. Matpuipl. Oniepanuu HajJ MAaTPUIIAMA 3 2 - — 1
2 [Tema 2. Onpenenutenn. OOpaTHasi MaTpHIIa 3 - 2 - 1
3 [Tema 3. CucTeMbl IMHEHHBIX alreOpandecKux 5 5 2 1
YpaBHEHU I
4 Tema 4. Bextopsl. Oniepaiiiu HaJi BEKTOPAMH 3 - 2 — 1
S [Tema S. Ilpsimast U IOCKOCTh 5 2 2 - 1
6 Tema 6. Cuctembl koopauHaT. AQQPHUHHBIC U 3 2 1
roMeoOMOpPQHBIEC OTOOPAIKEHISI
7 [Tema 7. KpuBble BTOPOTO MOPS/IKA U UX 3aJlaHHE 5 2 2 — 1
8 Tema 8. YpaBHEHUs KPUBBIX U MIOBEPXHOCTEH 3 — 2 — 1
9 Tema 9. DnemenrtapHbie QyHKIH. KoMmo3uius 3 2 1
(dyHKIMI
10[Tema 10. IIpenen ¢pynkunu. beckoneuno Oombiue U 5 9 2 1
0ECKOHEYHO Maltble (DYHKITUI
11Tema 11. PackpeiTHe IIpeaeabHbIX HEONPEAEICHHOCTEH 2 2 - -
12[Tema 12. YncnoBble Mocieq0BaTeIbHOCTH 3 — 2 - 1
13[Tema 13. [Tpoussoanas u nuddepernuan GyHKiuu 5 2 2 - 1
14Tema 14. CocraBiieHne ypaBHEHUH KacaTeIbHBIX U 3 2 1
HOopMautel. I'pamueHT QyHKITNN
15[Tema 15. MccrenoBanue XapakTepHbIX CBONCTB
rpaduka GyHKIUNA METOJJaMH MaTeMaTu4ecKoro 3 2 - - 1
aHaM3a
16 Tema 16. [TepBooOpasnas. HeonpeneneHuplil HHTErpal, 5 5 2 1
ero cBoiictBa. MeTo/1bl HHTETPUPOBAHUS
17 Tema 17. HeonpeneneHHbI HHTETpaAI OT 3 5 1
anredpanveckoi Tpodu
18 Tema 18. OnpeneneHHbIN HHTErpa 5 2 2 — 1
19 Tema 19. HecoOCTBeHHBIE HHTETPAIIBI 3 - 2 — 1
20 Tema 20. [TpuiiosxeHus onpe/ielIeHHBIX HHTETPaJioB 3 — 2 — -
JK3aMeH 36
HUTOI'O: 108 18 36 - 18
4.1.1 JlekumMoHHbLIE 3aAHATHS
HanmenoBanue
Ne ni/m Kparkoe conepxxkanue
TeMbI M CIMIIJIMHbI
1 Tema 1. [lonsarue matpunpl. Kinaccudukanus BHIOB MaTPHIL.
Tema 1. Matpunsl. Onepanyn JInHeiiHsle onepaunu Hajx MaTpunamu. [Iponssenenne MaTpuu.
HaJ MaTpPHULIAMU DneMeHTapHbIe IPeo0Pa30BaHUs CTPOK MATPHUI]. DKBUBAICHTHBIE
MaTpuibl. PaHr MaTpuiisl
2 Tema 3. Matpuunsle ypaBHeHH. OOMINN BUI CUCTEMBI
. areOpanvecKux JIMHEHHBIX ypaBHEeHHH. COBMECTHBIE U
Tema 3. CuctemMbl TMHEHHBIX
. |[HECOBMECTHBIE, OIIpe/IeIeHHbIE U HEOPEIeIeHHbIE, OHOPOIHBIE 1
IIreOpanvecKux ypaBHEHUH . .
HEOHOPOIHBIE CUCTEMBI ypaBHEHUH. MaTpiyHbIil METOA peleHus
onpeaeeHHON CUCTEMBI TMHEWHBIX YPaBHEHHM.




3 Tema 5. [Ipsimast u utockocth [Tema 5. OOmiee, KaHOHUYECKOE, HOPMATBHOE, TAPAMETPUUICCKUE
YpaBHEHUS MPSAMOM Ha TUNIOCKOCTH; YpaBHEHHE MPSIMOM, MPOXOAIIeH
uepe3 2 TOUKH, — MPSIMOA € YTIIOBBIM KO3 (PHUIIMEHTOM, — TIPSIMOH B
0Tpe3Kax, — IPAMOH, MPOXOASIIEH Yepe3 TOUKY NePIEeHANKYIISIPHO
TaHHOMY BEKTOPY. 3aJaHHe IpSAMOIl U INIOCKOCTH B TPEXMEPHOM
[MPOCTpPaHCTBE. Y paBHEHUE OTPE3Ka MPSMOH.

4 Tema 7. KpuBbie BTOpOro Tema 7. Bunsr kpuBbIX 2-T0 mOpsinka, ux oOrmiee ypaBHeHHe. KpuBbie
[opsKa ¥ UX 3aJaHKe BTOPOTO MOPsIJIKa KaK FreoMeTpuyeckoe MecTo Touek. Kanonnueckue

YpaBHEHUS KPUBBIX BTOPOT'O MOPsIIKA, OCHOBHBIE ITapaMETPhI STUX
KPHUBBIX

5 Tema 10. [Ipenen pynkumn. [Tema 10. Onpenenenne npenena ¢ynknun. HempepsBHOCTS (QyHKITHH
beckoneyno OombIIue U B TOUKe W Ha uHTepBajie. Kimaccudukanus Touek pa3pbiBa QyHKINH.
ObeckoneyHo mManble pyHkmMK |[beckoHeYHO M OeCKOHEYHO Mable (DYHKINH.

6 Tema 13. [IponsBogHas u Tema 13. [IpousBonHas ¢pyHKImH. ['eomMeTpudecKknil 1 MEXaHIHIECKUH
Mg depeHman GyHKIII CMBICTT TIpOoN3BOIHON. HeoOxoanMoe u J0CTaTOYHOE YCIOBHE

CYLIECTBOBAaHUS MPOU3BOIHON QYHKIMH B TOUke. OCHOBHBIE CBOWCTBA
Mpou3BOAHBIX. [Ipon3BoHbIE COXKHBIX GYHKIMHA. [nddeperuman
(yHKITIH.
7 Tema 15. MccnenoBanue Tema 15. HaxoxneHne HHTEpBaIOB MOHOTOHHOCTH, TOUEK JIOKAJIBHBIX
XapAKTEPHBIX CBOUCTB PKCTPEMYMOB, TOUYEK Nepernda KpuBoil. BepTukanbHbIe, HAKIIOHHBIE U
rpaduka QyHKIMN METOJAMH [FOPU3OHTAJIbHBIC ACUMIITOT KPUBOH
MaTeMaTHYECKOTI0 aHAIN3a
8 Tema 16. TTepBooGpastas, Tema 16. TlepBoobpasnas dyukuus mis Gyaxaun f(X). Onpez[eneﬂns
Heompe e eHHbIA HETerpa, HaX0XK/IEHHUE HEOIpEAeICHHOTO MHTEerpaja Kak OIepaluu, o6pavTH01/1
ero crofictsa, MeTost QG GepeHInPOBaHHUIO. Wnterpanbhbie KpHBBIE. CaoiicTBal
HEONPEICICHHOr0 MHTerpana. labiauuHble wuHTerpaisl. Merton

MHTETPUPOBaHUS
HENnoCpeICTBEHHOT0 HHTETPUPOBAHHUS.

9 Tema 18. nrerpansuas cymma. OnpeaeneHue onpeaeaeHHOro

MHTErpasa Kak npenena HHTerpaabHoil cymmel. Heobxoanmoe ycnoBue

Tema 18. OnpeneneHubli nHTErpupyeMocTH (pyHKIHH. JlocTaTOYHOE YCIOBHE HHTETPUPYEMOCTH

MHTETpall ¢dyHKkIu. ['eoMeTpruvecKuii CMBICI ONpe/IeIEHHOTO HHTErpaa.
CBoiicTBa onpeaeneHHoro narerpana. @opmyna Hetorona JleitOHuma.
MHTerpasl ¢ nepeMeHHbIM PEAETIOM HHTETPUPOBAHMSL.

4.1.2 llpakTnyeckue 3aHATHSA
HaunmeHoBanue
Ne i/ Kpartkoe cogep:xxanue
TEeMbI IMCIMIITTHHbI
1 Tema 2. OnpenenuTeny. Onpenenureny, UX CBONCTBA, aNTOPUTMBI BBIYHCIEHUS ONPEeNIUTeNeH,
OOpaTHas MaTpuIla CoOcTBeHHBIE 4YHCTa KBaJpaTHOW MAaTpULbl. MUHOPBI MAaTpHIBL,
0a3uCHbBIE MUHOPBI, TJIaBHBIE MUHOPBI KBaIPAaTHONH MaTpHUIbl, MUHOPH
DIIEMEHTOB KBaJpaTHOW MaTpuIbl. AJnreOpanyecKhe JOTIOTHEHUS
HJIEMEHTOB KBajpaTHOHN Marpuiibl. O0paTHas MaTpuiia. Heodoxomumoe y
TOCTAaTOYHOE YCJIOBHE CYIIECTBOBaHHMSA 0OpaTHOW Marpuubl. MeTosl
jpacdeTra OOpaTHOW MaTpHUIBI M TMPOBEPKa MPABHIBHOCTH PE3yNbTaTa
acyeTta. Merosa onpeieleHusl paHra MaTpHIIbI

2 Tema 3. Cucrembl nuHelHbIX|PelieHre onpeneneHHol cucTeMbl ypaBHeHUH 1o hopmyinam Kpamepa.
anreOpandecknx ypaBHeHnid [Merox [aycca pemeHusi cuUcTeMBbl JIMHEMHBIX ypaBHeHUH. Teopema

Kponekepa-Kanemmu. ba3sucHoe pelieHne B cliydae  peIICHUS]
HEONpEAEeTICHHON CHCTEMBI JIMHEHHBIX allrTe0panyecKuX ypaBHEHHH
3 Tema 4. Bekropel. Onepanuun3aganie KOOpAUHAT TOYKH B TNIPSIMOYTOJIBHOM JEKapTOBOM CHCTEME

HaJd BEKTOpaMHn

KoopauHat. KoopauHatel paguyca-BeKTOpa, MPOBEAEHHOTO B TOUKY)
IM(X; Y; Z), v ero pa3iioKEeHHUE [0 OPTaM JIEKapTOBOW CHCTEME KOOPINHAT.
Hampapnstonme KOCHHYCHl KakK TPOEKINH E€ANHWYHOTO pajyca-
BEKTOpa Ha KOOpPJWHATHBIE OCH JEKapTOBOM CHUCTEMBI KOOPAMHAT.
CBOOOIHBIE BEKTOPHI. Y CIIOBUS PaBEHCTBA BEKTOPOB. KoymnHeapHbie n
KOMILUTaHapHBIE BEKTOpHl. KoopawHaTHOE mpeacTaBiIeHHE BEKTOPOB.
JlinHa  Bektopa.  HyneBoil  BexkTop.  ENWMHWUHBIA ~ BEKTOp.

HopMupoBanHbl  BekTOp. JIMHEHHBIE omepani HajJ BEKTOPaMHU.




CkanspHoe, BEKTOPHOE U CMEIIAHHOE IIPOM3BEAECHUE BEKTOPOB.
CBoiicTBa Tpom3BelcHUH BEKTOpoB. HeoOxommmoe M 10OCTATOYHOE
[yCIIOBHE  OPTOTOHAIIBHOCTH  BEKTOPOB.  AjreOpawmdeckas U
reoMeTpHyecKasi MPOEKIMH BEKTOPA Ha Ipyroi BEKTOP.

4 Tema 5. [Ipsimas 1 IoCKOCTh |PelieHre TeOMETPUYECKHX 3a7ad IUIAHUMETPUU U CTEPEOMETPHUH
METOJITaMU aHAJTUTHYECKOW T'€OMETPHUH.

5 Tema 6. Cuctemsr koopauaat./@opMynsl mpeodpa3oBaHuS AEKAPTOBBIX KOOPAWHAT (PUKCHPOBAHHOW
AdduHHBIE 1 TOMEOMOP(HBIETOYKH Ha IUIOCKOCTH NPH MOBOPOTE KOOPAMHATHBIX OCEH HCXOIHOU
0TOOpaKeHUs CHUCTEMBl Ha YIOJI (0 C COXpaHEHHEM Hauajla KOOpAMHAT. 3alaHue

KOOpJMHAT TOYKU B TOJSPHOM cHCTEME KOOpAWHAT Ha IIOCKOCTH, B
WINHAPHYECKOH W cdeprueckold cuctemax KoopauHat. CHCTEMBl
NMIMHEMHO 3aBUCHUMBIX W JIMHEMHO HE3aBUCHUMBIX BEKTOPOB. IIpu3Hak
IMTMHETHOM HE3aBUCUMOCTH BEKTOPOB. ba3uc 1 pa3MepHOCTh BEKTOPHOIO
[IPOCTPAHCTBA.

Pasnmoxenne BekTopa mo Oasncy. AdQuHHAS KOCOYTOIbHAS CHCTEMA
KOOpAWMHAT, KOOpAMHATBI TOYKM B 3TOW KOOPAMHATHOW CHCTEME.
Ad¢dunabIe  npeoOpa3oBaHWS  IUIOCKOCTH M WX  CBOICTBa.
["omMeoMOpdHBIE TOMONOTHYECKHE MPEe0oOpa3OBaHUs T'€OMETPUUIECKUX
buryp u Ten

6 Tema 7. KpuBbie BTOpOoroAmpoOarusi anropuTMa MPHUBEISHUS KPHUBBIX BTOPOTO TOPSAKA K
MOpsIIKa U UX 3aJjaHne [JIABHBIM OCSIM ITPH 33JaHHOM O0ILEM YpaBHEHUU KPUBOU.

7 Tema 8. YpaBHenus kpusbIx HlllapameTpudeckrie ypaBHEHHS U yPaBHEHUS B MOJSPHBIX KOOpAMHATAX
MOBEPXHOCTEH KPUBBIX Ha IUIOCKOCTH MW TOCTPOEHHE TIpadUKOB OSTHX KpPUBBIX.

[loBepxHOCTH 2-TO TMOpAAKAa, MX KAHOHWYECKHE  ypaBHEHUS.
[[mimHApryeckue M KOHMYECKHe ToBepxHocTd. lloBepxHOCTH
BpaleHus

8 Tema 9. DnemeHTapHbIE Knaccudukanus snemenTapHbix GyHknui. ['padguku npoctedmmx
¢bynkuun. Kommosumus hriemeHTapHbIX QyHKIHNA. CroxkHast QyHKINS KaK KOMIIO3UIHS
byHKIHiA bIIeMEeHTapHBIX (yHKITHIA.

9 Tema 10. IIpenen pyaknmn. [MeToabl BRIYUCIEHYS MIPeIeioB (YHKITUH, TIEPBBIN 3aMedaTeNbHbIN
beckonewHO OOJbIINE U [Ipenes, BTOpoi 3ameuaTenbHbli npeen. OnpeneneHue drucia
0OeckoHEeuHO Manble QYHKIMK [pa3pbIBOB aHAIMTHYECKH 33JaHHON (DYHKIIUH U ONPEIeTICHUE UX POA.

beckoneyHo OosbiIne U OECKOHEYHO MaJible ()YHKLIMH, UX CBOHCTBA

10 ([Tema 11. PackpeiTHe [IpreMbl pacKphITHs HeomnpeaeaeHnoctei 0/0, 0o/oo, oo — oo, 0-00, 1%, Q°,
MpPENEIbHBIX 000
HEoNpeeIeHHOCTEH

11 |[Tema 12. Yucnossie OrnpeneneHre YUCIOBbIX MocieaoBaTenbHocTed. Cxoasauiuecs u
[0CJIe10BATENIEHOCTH [pacxosIuecs Nociea0BaTeIbHOCTH. [Ipenessl YncioBbIX

[10CIIe10BATENBHOCTEN U UX CBOMCTBA

12 |Tema 13. IIpousBoaHas u [IpousBoansle BeICIIErO nopsiaka. [Ipaswio Jlonurans. YactHeie
muddeperunan GyHKIUN [POM3BOJHbIE QYHKIIMU ABYX nepeMeHHbIX. [Ipon3Boanas GyHKIun

0JTHOM MTEPEMEHHOM, 3aJ]aHHOH B TapaMeTPUUECKON U HESIBHOU (hopMe.

13 |Tema 14. CocraBienue VYpaBHEHHE KacaTeIbHOW M HOpPMald K KpHuBOi B Touke M(Xo; Yo),
YpaBHEHUI KacaTeIbHBIX H 3agaHHoi ypaBHeHueM Y = Y(X) u F(X, y) = 0. HopmanbHbIil BeKTOp K
HOpMasiel. ['pagueHT QyHKIMU|[IOBEPXHOCTH. Y paBHEHUE KacaTeIbHOM MJIOCKOCTH M HOPMAJId B TOUKE

P(Xo, Yo, Z0). I'pamment o¢yukmmu Z = z(X, Y). HaTeprnperarus
HaIpaBJeHHUs TPaIUeHTa U AHTUTPAJVEHTA.

14  |Tema 16. IlepBooOpa3zHasi. MeTtoa npeoOpa3oBaHus IEPEMEHHON HHTETPUPOBAHMUS, METO]
HeonpeneneHHslil HHTErpai, [MHTETPUPOBAHMSA MOJICTAHOBKOM, METOJI MHTETPUPOBAHUS 10 YACTSM.
ero ceoicrea. MeTobl
MHTETPUPOBAHUS

15 |[Tema 17. Heonpenenennslii  |MeToz HEONpeAEIEHHBIX KOAPPHUIUEHTOB IS TOXKIECTBEHHBIX
MHTErpall oT anredpanyeckoi [MHorowieHoB. [IpeacraBneHne HenpaBUIBLHOH anrebpandeckoil Jpoou
poou B BHJIC CYMMBI €€ 11€JI0M YacTH U MPaBUILHOM MpoOu. Paznoxkenne

[paBUIIBHON anreOpandeckor Apodu Ha mpocreimue. Haxoxaenue
HEOoIpeJeICHHOr0 HHTErpaia OT ajaredpanyeckoi 1podu.
16 |Tema 18. OnpexneneHHbIN [IpakTHueckre METOAB! HAXOKIAEHHS ONPEAEICHHOIO HHTErpaa.

MHTeTpa

DopMyIIBl pacdeTa OmpeIeTICHHBIX HHTETPAJIOB OT HATyPaIbHBIX




cTereHel Sin X u COS X B mpeaenax ot 0 mo /2. Haxoxknenue
ronazeil KpUBOJWHEMHBIX Tpaneluid.

17 |Tema 19. HecoOcTBEeHHBIC Onpe/ereHne HeCOOCTBEHHBIX MHTETPAJIOB 1-TO U 2-T0 poja.
MHTETpaIbI IAGCOMIOTHAST CXOAMMOCTH HEeCOOCTBEHHOT0 MHTerpaia. KocBeHHbIe
[IPU3HAKU CXOJUMOCTH HECOOCTBEHHBIX MHTErpanoB. VccnenoBanue
CXOIMMOCTH U HaX0XKJCHHE HeCOOCTBEHHBIX HHTETPAJIOB
18 [Tema 20. [Ipunoxenus Haxoxxaenue miomaan Gurypsl Ha KOOPIMHATHON TIIOCKOCTH,
OIIpeIe/ICHHbIX HHTETPAJIOB  |OIPaHMYCHHOM 3aJaHHBIMU NPSIMBIMH U KPUBBIMU JIMHUSAMH; 00BbeMa
Tena, 00pa30BaHHOIO B Pe3YJIbTaTe BPALCHUS BOKPYT OCH X MJIH OCH Y
(UTYpBI, OTPaHMYCHHON 33JaHHBIMU JIMHUSMH; KOOPAMHAT LEHTpa
Macc Tena.
4.1.3 JIaGopaTopHble 3aHATHS - HET
4.1.4 CamocrositesibHasi padoTa CTy/AeHTa
HanmeHnoBanue
Ne n/mm Bux CPC
TEeMbI A1 CHMIIJTIMHbI
1 Tema 1. MaTpuusl. Onepauuu
[IpopaboTka 1 u3ydeHne yueOHOro MaTepuaia JeKIHOHHOTO 3aHATHS
HaJl MaTpHLIAMH
2 Tema 2. Onpenenureny. [TpopaboTka 1 U3ydeHne yueOHOTO MaTepHraia JEKIIMOHHBIX 1
OOpaTHas MaTpuIa MPaKTUYECKUX 3aHATUNA. BeimonHeHue gomamnero 3aganus Ne 1
3 Tema 3. Cucremsbl muHelHBIX [[I[popaboTka 1 m3ydeHHe yueOHOTo MaTeprala JISKIIMOHHBIX U
areOpanveckux YpaBHCHUH  |[IPAaKTUYECKUX 3aHATHH. BhInonHeHue nomaiiHero 3aaanus Ne 2
4 Tema 4. Bektopsl. Onepanun |[[IpopaboTka 1 u3ydeHHe yueOHOro MaTepraia JICKIIMOHHBIX U
HaJ BEKTOPAMU MpaKTUYECKUX 3aHATUNA. BeinomHeHne goMamuero 3aganus Ne 3
5 Tema 5. [Ipsmast u utockocTs |[[I[popaboTka u n3ydeHne yaeOHOTo MaTeprala JISKIIMOHHBIX U
MpakTUYECKUX 3aHATUN. BeimonHneHnue qoMamrsero 3aganus Ne 4,
6 Tema 6. CricTeMbl KOOpAUHAT.
Addunnbie 1 romeomopdHbie [[IpopaboTka 1 M3yUueHue yaeOHOro MaTepraia MPakTHIECKOTO 3aHITHS
0TOOpaKeHHS
7 Tema 7. Kpusbie BToporo [IpopaboTka 1 n3ydeHue yd4eOHOTo MaTepHaia JEKIIUOHHBIX ’
MopsIIKa U UX 3aJjaHne MPaKTUIEeCKUX 3aHATHI. BeInonHeHne qomantsero 3aaanust Ne 5.
[TpoxoskaeHne TeCTUpOBaHMS O BoipocaM pyoexHoro tecra Ne 1
8 Tema 8. YpaBHEHNS KPUBBIX U
o [MpopaboTka 1 U3ydeHne y4eOHOTO MaTepraia MPaKTHIECKOTO 3aHATHS
MOBEPXHOCTEH
9 [Tema 9. DnemeHTapHBIE
[IpopaboTka 1 n3ydeHne yueOHOro MaTeprasa JeKIIMOHHBIX U
¢bynkuun. Kommosumus .
o MpaKTUYECKUX 3aHATUNA. Beimonnenue qoMamrsero 3aganus Ne 6.
byHKIHIA
10 |Tema 10. IIpenen pyHkuum.
[TpopaboTka 1 U3ydeHne yueOHOTro MaTeprasa JeKIIMOHHBIX 1
beckonewyHo OoJbIINE U .
[PaKTUYECKUX 3aHATHH.
0ECKOHEYHO Maltbie (YYHKITUH
11 |[Tema 11. PackpeiTHe
[IpopaboTka 1 m3ydeHne yaeOHOTO MaTepraia JICKITMOHHBIX U
MpeebHBIX HEOMpeIeIeHHOC- .
ei [PaKTUYEeCKUX 3aHATHH. Boimonnenue nomamnero 3aganus Ne 7
12 |Tema 12. Yucnossie
[MpopaboTka 1 U3ydeHne YIeOHOTO MaTepraa MPaKTHIECKOTo 3aHsITHS
0CJIeJ0BaTeNIb-HOCTH
13 |Tema 13. IlpousBogHas u [IpopaboTka 1 U3ydeHne yueOHOTo MaTepHraia JeKIIMOHHBIX U
g epernman GyHKIUn [MPaKTHYECKUX 3aHITHH.
14 |Tema 14. CocraBienue
. [MpopaboTka 1 U3y4eHHe yIeOHOTO MaTepHraia JEKIIMOHHBIX H
YpaBHEHUH KacaTeJbHBIX U .
N [PaKTUYEeCKUX 3aHsATHI. BeinonHenne qomamntiero 3aganus Ne §
HOopMane. I'panuenT pyHKINy
15 ([Tema 15. HccnenoBanue
XapaKTepHBIX CBOMCTB
[IpopaboTKa 1 u3ydeHrne yaeOHOTO MaTepraa JICKITMOHHOTO 3aHITHS
rpaduka QyHKIMA METOIAMH
MaTeMaTHYECKOTO aHAIN3a
16 |Tema 16. IlepooOpa3Hasi. [IpopaboTka 1 u3ydeHne yaeOHOTo MaTepraia JICKITMOHHBIX U

HeonpeneneHHsli HHTErpa,

[TPAKTUYCCKUX 3aHITUH.




ero cBoMcTBa. MeToanl
MHTETPUPOBAHUS

17

Tema 17. Heonpenenennsii  [[[popaboTka 1 n3ydeHne yaeOHOTO MaTeprasia JISKIIMOHHBIX U
MHTETPajl OT aNreOpandeckoil |[IpaKTHIeCKUX 3aHATHH. BeIToHeHne qomanraero 3amanmus Ne 9.

npobu [TpoxosxeHne TecCTUpOBaHM MO BollpocaM pyoOekHoro tecta No 2
18 |Tema 18. OnpeneneHHBIN [TpopaboTka 1 U3ydeHne yueOHOTO MaTepHraia JEKIIMOHHBIX 1
MHTETPAT MPAaKTHYECKUX 3aHATHH.
19 |[Tema 19. HecoGcTBeHHBIE
[TpopaboTka 1 U3ydeHne yueOHOTO MaTepraia MPaKTUIeCKOTo 3aHsATHS
MHTETPaJIbI
20 [Tema 20. [Ipunoxenus

[IpopaboTka 1 n3ydeHne yd4eOHOT0 MaTepraia MPaKTHIECKOTO 3aHITHS
OTIpeieIeHHBIX HHTETPAJIOB

4.1.5 UnTepakTHBHBIE (POPMBI 3aHATHI — He NPEAYCMOTPEHbI Y4eOHBIM IJIAHOM

4.2 YueOHO-MeTOoAHYecKOoe U MH(OPMAIIMOHHOE o0ecniedeHne JUCIIUIIMHBI

4.2.1  Jlureparypa

Bricias MaTeMaTrKa B yIIpaXKHEHHUSX U 3a7a4ax: yaeOHoe nmocooue ais By3oB / I1. E. Jlanko [u
ap.]. - 7-e u3a., uctp. - Mocksa : Onukc : Mup u O6pazoanue, 2008. - 815 c.: ui., Tadu. - ISBN
978-5-488-02031-3 (Onwmkc). - ISBN 978-5-94666-506-3 (Mup u obOpaszoBanme). - Tekct
(BU3yaJIbHBIH ): HEMOCPEACTBEHHBIN.

Bricnras MareMaTika B yIpaKHEHUSIX U 3a/1a4ax: yaeOHoe mocodue st By30B. B 2 4. U. 2 /I1.
E. lanxo, A. T'. Ilonos, T. 5. KoxxeBnukosa, C. I1. [lanko. - 6-¢ uza. - MockBa: OHukc; Mup u
Oo6pazoBanue, 2006. - 416 c. : . - ISBN 5-488-00716-4 (Onukc). - ISBN 5-94666-336-4 (Mup
u O6pazoBanue). - TekcT (BU3yanbHBIN) | HEIOCPEICTBEHHBIN.

I'opmosa O.}0. MaremaTuka: 1ab0paTOPHBIN MPAKTUKYM: y4€OHO-TIPAKTUYECKOE U3JaHUE IS
CTYJEHTOB I10 HarpaBieHuto noarotosku "CrpoutenbctBo”. Pazgen 1/ O. 0. 'opnosa, B. U.
Camapun. - Coun: PUL[ ®I'BOY BIIO "CI'Y", 2014. - 104 c. - TekcT (BuU3yaJlbHbIN):
HEMOCPEACTBEHHBIH.

COopHuK 331a4 10 BICLIEH MaTeMaTHKe. 1 Kypc: ¢ KOHTPOJIbHBIMU paboTamu: yueOHoe mocodue
JUIS CTYACHTOB BBICIIMX YYeOHBIX 3aBEICHHI, OOyJarolMXCs IO HaMpaBICHUAM H
crienuanbHOCTSIM B obsiacti TexHukH u texHoioruu / K. H. Jlynry, I. T. Ilucemennsiii, C. H.
®enun, FO. A. [lleBuenko. - 7-e uza. - Mocksa : Aiipuc-nipecc, 2008. - 574, [1] c. : mi. - (Bpiciee
obpazoBanue). - ISBN 978-5-8112-3019-8. - Tekct (BU3yalbHBI) : HETOCPEICTBEHHBIH.
Mankua A. C. 3amaun ¢ pemIieHUsSIMH 1O BBICIIEH MaTeMaTHKE, TEOPHH BEpPOSITHOCTEH,
MaTeMaTUYeCKOM CTaTUCTUKE, MAaTEMATHIECKOMY ITPOrPAMMHUPOBAHHIO: YueOHOe mocoOue [ist
0akanaBpoB|: Al CTYJEHTOB BBICIINX YYEOHBIX 3aBeI€HUH, 00yUYaIOIUXCS 1O HAMPABICHUIO
noarotoBku "Dkonomuka" / A. C. Illankun, B. A. llankuH. - 8-u3a. - Mocksa: Jlamikos u K,
2013. - 431 c. : un. - (Yuebnble uzganus ais 6akanaspon). - ISBN 978-5-394-01943-2. - Tekct
(BU3yaJIbHBII) : HEOCPEACTBEHHBII.

Munaues B. C. Bricmas maremaruka. [lomHbiii kypc: ydeOHOe mocobue aisi OakaiaBpOB:
yaeOHOe rmocobue Jjisi CTyIeHTOB BhICIUX yueOHbIX 3aBenenuid / B. C. [llunades ; mox pen. A.
H. Tuxonoga. - 4-e u3a. - Mocksa: FOpaiir, 2012. - 607, [1] c. - (Yuebnuk) (bakanasp). - ISBN
978-5-9916-1806-9. - TekcT (BU3yalbHBIN): HEMOCPEICTBEHHBIH.

4.2.2  Cospemennsie nmpodeccuonanbubie 6a3bl JanHbix (CIIB/]) n unopmanmonHbie

cipaBounbie cuctembl (MCC)

Tabmuua 4 — Iepeyens coBpeMeHHBIX npodeccuonanbHbIx 06a3 nanubix (CIIBJ) n

nHpopmanroHHsle cipaBouHble cucteMsl (MCC)

Ne

HaumenoBanue CIIB/]

1

2




Haumenosanue UCC

4.2.3  HopmaTuBHBIE TOKYMEHTHI (TIpU HAJTNYUH)

Tpebosanus k smomy pazoeny npusederul 6 n.3.8.2 nacmosiwgezo Ilonoxcenus.

B nepeune iaumepamypvl, Kax npasuno, ykasvleaemcs He 6onee S5 UCMOYHUKOG (OJiA
ropucnpyoenyuu oonyckaemces 00 15 ucmounuxos). Jlumepamypusie ucmounuxu, npuseoenusvie 8 PI1/],
O0JIIHCHBL CIMPO2O COOMBEMCB08AMb CNPABKAM NO TUMeEPAmype.

Cceblnku Ha cospemenHble npogeccuoHaibHvle 0a3bl OAHHLIX U UHDOPMAYUOHHBIE CHPABOUHbBIE
cucmembl 00IHCHbL ObIMb pAZMeUeHbl 8 JeKMPOHHOU UHDOpMayuoHHO-00pazosamenvHoll cpede CI'Y.

B pazoen unmepnuem-pecypcol u opyaue 21ekmpontsie UHGOPMAYUOHHBLE UCTOYHUKU MO2Y M
8X00UMb:

1. Dnexmponnas oubruomexa CI'V

2. DnekmponHvle  pecypcvl, HA ~ KOMOpble  UMeemcs  HOONUCKa No  002080pam — C
npagoodradamensimu Ha mekyuull yueonwitl 200.

3. Pecypcvl  naxooswuecs 8 c80000HOM Oocmyne, CCbUIKU HA KOMOpble pazmMeujenvl 8
91eKMPOHHOU UHpopMmayuoHHo-obpazosamenvuoll cpede CI'Y 6 pazdene snexkmponuvie pecypcwl
oubIUOMeEKU.

Jlannwiii pazoen noonexcum 0OHOBIEHUIO NO Mepe HeoDXO00UMOCTU.

4.3 Tekymasi ¥ IPOMeKYTOUYHASI ATTECTAI[UM MO JUCHHIJINHE

Jnst onleHKH CPOPMUPOBAHHOCTH KOMIIETCHIIMM pa3paldaThIBAIOTCS OLICHOYHBIE CPENICTBA I10
JUCUUILINHE.

dopma U coaepxKaHUe TEKYLIEH U MPOMEXKYTOUYHOM aTTECTAllMHU 110 TUCIUIUIMHE PACKPBIBAETCSA
B (hOH/I€ OIICHOYHBIX CPEACTB, KOTOPHIH SIBISIETCS OTEIHHBIM JOKYMEHTOM.

O1LieHOYHBIE CPEICTBA MO TUCHUTIINHE COIepPKAaT:

—  BOIIPOCHI [T yCTHOTO OMPOCa;

— pyOeXHBIE aTTeCTAIMOHHO-AarHocTnaeckue TecTsl No 1, Ne 2;

— JIOMaliHue 3afaHus 1Mo Temam: «Martpumbl», «CHCTEMBI JTHHEHHBIX YpaBHEHUN», «BeKkTopsl u Wx
npwiokeHus», «[Ipsmast u miockocthy», «Kpusbie 2-ro nopsiaka», «Cyneprnosuiius ¢yHkiuid. Touku pa3pbiBa
dbyukuuity, «lIpenens», «Anddepennmposanney, «HeornpeaeneHHbIe HHTETPAIIbI»;

— DK3aMEHAIIMOHHBIE BOIIPOCHI;

— KOMIUIEKT 9K3aMEHAIMOHHBIX OUJICTOB.

— KPHUTEPHH OICHUBAHMS,

— TIIKaJbl OT[CHUBAHUSL.

CopepxkaHrne MaTepUaNIOB ISl TEKYIIEH M MPOMEXYTOYHOW aTTECTAIlMH I10 JWUCIUILUIMNHE TPHUBEJCHBI B
npujiaraeMomy K JgaHHoi padoueii nporpamme @OC 1o TUCHMITIHHE,

DK3aMEHALIMOHHBIE BOMPOCHI

1. Matpunsl: OCHOBHbIE TOHSTHS, ONepauuy Hag Marpunamu. CBoiicTBa MarTpuil. OJeMEHTapHbIC
npeoOpa3oBaHus CTPOK MATPHUIIBI. DKBHBAJICHTHBIC MATPUIIBL.

2. Ompenenurenu. CBOICTBa OIpeeNUTeNCH, alrOPUTMbI BRIYMCIIEHNS onpenenuteneil. CoOCTBEHHbIC YHCIa
KBaJlpaTHON MaTpHIIBI.

3. MuHopsl Marpuiipl. basucHble MUHOpBI. [JTaBHBIE MHUHOPBI KBaJpaTHOH MaTpHUIlbl. MHHOPBI 3J€MEHTOB
KBaJpaTHON MaTpHIbl. ANredpandecKue JOMOHEHHS 3JIEMEHTOB KBaAPaTHONW MaTPHIIBL.

4. Obparnas marpuua. HeoOxonumoe u noctaTouHOE yCIOBHE CYIIECTBOBaHMs oOpaTtHOW MaTpuubl. [IpoBepka
MPaBWIBHOCTH HalAeHHOHW oOpaTHOW MaTpulbl. MeToapl pacueTa OOpaTHOM Marpuubl (MaTpU4HBIA U ¢
MOMOIIBIO aNTreOpanyecKuX JTOMOTHEHUH).

5. Panr marpuupl. MaTpuyHblii U MHHOPHBIH METOIBl HAXOKACHUS paHra MaTpulbl. BBIpOXIEHHbIE U
HEBBIPOKJICHHBIE MATPHIIBI.



6. Meronsl pemeHus JTUHEHHBIX anreOpamueckux ypaBHeHuidl. Teopema Kponekepa-Kanemnmm. bBasuchoe
peleHue B ciaydyae OECKOHEUHOr0 YHMCia PELICHUI CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHEHUH.

7. 3agaHue KOOpIMHAT TOYKU B NPSAMOYTOJbHON AEKapTOBOW cucteMme koopauHaT. Koopaumnatel pagmyca-
BEKTOpa, MPOBEACHHOIO B TOUKY M(X; y; Z), U €ro pa3loKeHHEe M0 OpTaM JeKapTOBOW CHCTeME KOOpAWHAT.
Hanpasnstolue KOCMHYCBl Kak MPOEKLIHWH €IUHUYHOTO pajiyca-BeKTopa Ha KOOpPAMHATHBIE OCH JEKapTOBON
CHCTEMBI KOOPAMHAT.

8. 3agaHne KOOpAMHAT TOYKM B MOJSPHOW CHUCTEME KOOPAMHAT Ha IUIOCKOCTH, B LWJIMHAPHYECKOH U
cepuiecKoii cucTeMax KOOpAUHAT.

9. CBoOomHble BEKTOpHL. YCIOBHS paBEeHCTBA BEKTOpOB. KoimmHeapHble W KOMIUIAaHAPHBIE BEKTOPHI.
KoopnunatHoe mnpencrtaBneHue BekTOopoB. JlnumHa BekTopa. HyneBoil BekTtop. EAMHMYHBIIL BEKTOp.
HopmuposanHbIi BekTop. JIMHEWHbIE Onepaluy HaJl BEKTOPAMH.

10.CkanspHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BeACHHE BEKTOpPOB. CBOMCTBAa MPOM3BEACHHL BEKTOPOB.
Heo6xonumoe u nOCTaTOYHOE YCIOBHE OPTOIOHAIBHOCTH BEKTOPOB. AureOpamdeckasi U reoMeTphyecKas
MIPOEKLIMU BEKTOpa Ha APYroil BEKTOP.

11.Cucrembl TUHEWHO 3aBUCHMBIX W JIMHEWHO HE3aBHCHUMBIX BEKTOpOB. [IpH3HAK NHMHEHHON HE3aBUCHMOCTH
BEKTOPOB. ba3uc n pazMepHOCTh BEKTOPHOI'O IIPOCTPAHCTBA.

12.Paznoxenne Bektopa mo 0azucy. AddurHas kocoyrompHas cucreMa KoopauHar. KoopanHaThl TOYKH Ha
KOOPAWHATHOW TNTIOCKOCTH M B TPEXMEPHOM MPOCTPAHCTBE B aPUHHON crcTEMe KOOPIUHAT.

13. Ad¢duaEBIE TpeoOpa3oBaHUs IUIOCKOCTH U X CBOWCTBA.

14.®opmynbl IpeoOpa3oBaHus JEKAPTOBBIX KOOPAWHAT (PUKCHPOBAHHON TOYKM HA IUIOCKOCTH IMPH TOBOPOTE
KOOPJMHATHBIX OCeH UCXOTHON CUCTEMBI Ha YToJl [ | ¢ cOXpaHEeHHeM Hadajia KOOpAHHAT.

15.T omeoMopdHBIE TOMOIOTHUECKUE TPE0OPa30BaHUs TEOMETPUIECKUX QUTYpP H Tedl.

16.3amanue npsMoii Ha MJIOCKOCTH: 00111ee, KAHOHUYECKOE, HOpMaJIbHOE, apaMeTpUIECKUE YPaBHEHHUS IPSIMON;
ypaBHEHHE NPAMOil, MPOXOoAIIeH uepes IBe 3alaHHbIe TOUKH; YpaBHEHHUE IPSIMOH, MPOXO0AAIIel uepes 3aJaHHy 0
TOYKY MEPIEeHIUKYISPHO JaHHOMY BEKTOPY; ypaBHEHHUE IPAMOIl B OTpe3Kax; ypaBHEHHE MPSAMOIl C YIJIOBBIM
Kod(hhUIIeHTOM.

17.3amanne MIOCKOCTH W TPSIMOH B TPEXMEPHOM TMPOCTPAHCTBE. YpaBHeHHEe oOTpeska AB mpsmoil B
MIPOCTPAHCTBE.

18.Haxoxnenue yrma MexOy HpSMbIMH, MEXKAY HPSIMOH M IUIOCKOCTBIO, MEXKIY IJIOCKOCTSAMH. Y CIIOBHS
NapayiebHOCTH U OPTOTOHAIBHOCTH ABYX MPSMBIX, IPAMON U IMJIOCKOCTH, ABYX INIOCKOCTEH.

19.Paccrosinue Mexay TOYKAMH Ha MPSIMOM, MEXIy TOYKOH W TPsSIMOW, MEKIY TOYKOW H TUIOCKOCTHIO.
VYpaBHeHHSs OUCCEKTPUC IS IBYX MPSIMBIX Ha IUIOCKOCTH. J{eneHne oTpe3ka TOUKoW Ha JiBa OTpe3Ka B 3aJaHHOM
OTHOUICHUH UX JUTHH.

20.KpuBbie BTOpOrOo mopsiaka, ux oduiee ypaBHeHue. OmnpenencHHe THIIA KPUBOH 1O 0OIIEMYy ypaBHEHHIO.
[IpuBenenue KpUBBIX BTOPOTO MOPSIKA K TJIABHBIM OCSIM.

21.KpuBble BTOPOro MopsAaKa Kak reoOMeTpuiecKkoe Mecto Touek. KaHoHM4ecknue ypaBHEHHS KPHUBBIX BTOPOTO
MOPSIZIKA, OCHOBHBIE TAPAMETPBI 3TUX KPUBBIX.

22.T10BepXHOCTH BTOPOTO MOPS/IKA, NX KAHOHMYECKHE YPaBHEHHUSL.

23.1lunueaprudeckre 1 KOHMYECKHE TIOBEPXHOCTH, IOBEPXHOCTH BPAILICHHS.

24.Onemenrapuble pyHkuuu. ['paduku npocreiimmx snemMeHTapHbIX GyHKuuil. Komnosunus ¢yHKIuii.
25.T1penen ¢ynkuuu. HenpepblBHOCTh (QYHKIIMM B TOYKE W Ha uHTepBaie. Kiaccudukamnus Todek pa3pbiBa
¢ynkumu. beckoHeuHO 1 OECKOHEYHO Mable (QYHKIIUH.

26.MeTob! BBIYHMCIICHUS MPeNesioB (QYHKINH, B T.4. HCHOJIb3YS MPUEMbI pacKpbITHs Heompenenennocreit 0/0,
S0, =11,0000, 107, 00, 0.

27.YucioBble TOciemOBaTeIbHOCTH. Ilpesen 4YHCIOBOM MociefoBaTenbHOCTH. Teopema Beliepitpacca
(mocraTouHOE YCIIOBHE CYILIECTBOBAHMS IIpelesia YHCIOBOW MocienoBarenbHocTH) CBOWCTBA TpeaenoB
YHCIIOBBIX MOCIIE0BATEIBHOCTEN.

28.T1IpousBoaHas GyHKIH. OCHOBHBIE CBOWCTBA MMPOU3BOIHBIX. [[pON3BOIHBIC CIIOMKHBIX (DYHKITUH.
29.T1IpousBoaHkie BhIcHIero nopska. [Ipasuo Jlonurans. YacTHbie TPOU3BOIHBIC (PYHKIMH JBYX MEPEMEHHbIX.
Huddepenuman ¢ynkuun. [IpomsBognas (yHKUIMM OJHON NEpeMEHHOH, 3aJaHHOM B MapaMeTpUYECKOW Hu
HesiBHOU (hopme.

30.VpaBHeHHe KacaTellbHOW U HOpMaIK K KprBo# B Touke M(x0; y0), 3aganHol ypaBHeHHeM y = y(X) U F(X, y)
= (0. HopmasibHBIN BEKTOp K MOBEPXHOCTH. YpaBHEHHE KacaTeIbHOM IUNIOCKOCTH M HOpMaiH B Touke P(x0, yO0,
z0). I'papuent ¢pyHkunu z = z(X, y).

31.Haxox/ieHre TOYeK JIOKAIBbHBIX JKCTPEMYMOB, TOYEK Iepernda KpuBod. BepTukanbHble, HaKIOHHBIE U
TOPU30HTAIBHBIE ACUMIITOT KPUBOM.

32.I1lepBoobpasnas. HeonpeneneHHblil HHTErpall, €ro CBOWCTBAa. MeTobl HHTErPUPOBAHHUS.

33.UuTerpai ot anreOpandeckoit 1poou.

34.0npenenennsie naTerpaisl. ®opmyna Herorona-Jletionuia. HecoOCTBEHHBIE HHTETPAJIBI.

35. IIpunoxeHus onpeaeIeHHbIX HHTETPAIOB.



Ilpumepnvie Kpumepuu OUEHUBAHUA DPE3YTLMAMOE O0C6OCHUA OUCHUNAUHbL HPU HPOGEOCHUU
RPOMEIHCYMOUHOU ammecmanuu:

Hopmvr  oyenxu 3snanuii  npeononazaiom yuém uUHOUBUOVATLHLIX OCOOeHHOCmEU 00y4alouuxcs,
oughghepenyuposarnbiii nOOX00 K 00YYeHUI0, NPOGePKe 3HAHUU, YMEHUL, YPOBHS POPMUPOBAHUS KOMNEMEHYUII.

B ycmuuix u nucomennvix omeemax 00yuaiomuxcs npu 6bINOIHEHUU NPAKMUYECKUX 3a0aHUll U paciemos
VUUMBIBAIOMCA: 2NYOUHA 3HAHUU, 81d0eHUe HeoOXOOUMbIMU YMEHUAMU (8 obvemMe NpoSpaMMbl), TOSUYHOCHD
UBTIOJICeHUs. Mamepund, 6KIYds 0000weHus, 6bl800bl, COONIOOeHUe HOPM JIUMEPamypHOl pedu, eidadeHue
HABLIKAMU U NPUEMAMU BbINOJIHEHUs NPAKMUYECKUX 3A0aHull, noOmeepicoetue COelaHHbIX NpU peulenuu
NPAKMUYECKUX 30a0anutl Gbl80008 COOMBEMCMBYIOWUMY HOPMAMUBHBIMU  OOKYMEHMAMY, HPABUILHOCTHD
pacuema nokazamenet, NOIHOMA U NPABUILHOCMb DACKPLIMbIX Npoyedyp u Oetcmeutl 8 NpeosoNCeHHOM
NPAKMUYECKOM 3a0aHUU.

Ilpumepnan wikana oyeHUBAHUA OMEEMO8 00YHAIOULEZOCA NPU NPOGEOCHUU NPOMENCYMOUHOI
ammecmayuu no oucyunaute (IK3amen/oudphepenyuposannviii 3auem):

Oyenka «OmaAuuHO» bICMAasIsemcs 00yYawemycs, eciu o1 21yO0K0 U NPOYHO YCEOUT NPOSPAMMHbILL
Mamepuai, ucyepnvléarouje, NOCIe008amenbHO, YEMKO U J02UYeCKU CMPOUHO €20 uzlacaem, ymeem MeCHO
V6A3bI6AMb TMEOPUI0 ¢ NPAKMUKOU, CB0D00OHO CHpABNAEMCsa ¢ 3a0ayamu, B0NPOCAMU U OpyeuMu 6uUoamu
NpUMeHeHUsl 3HAHUL, He 3ampyOHsIemcs ¢ OMEEeMOM NPU BUOOU3MEHEeHUU 3A0aHUL, NPABUTLHO 0OOCHOBbIBAEH
NPUHAMOe peulerue, 61adeem pa3sHOCMOPOHHUMU HABLIKAMU U NPUEMAMU BbINOJIHEHUS NPAKMUYECKUX 3a0aY,
NPABUILHO U MOYHO NOOmMEepxcoaem COeNanHvle Npu peuleHuu npaKmudeckux 3a0aHuti  6bi800bl
COOMBEMCMEYIOWUMU HOPMAMUBHBIMU OOKYMEHMAMU, MOYHO U NPABUILHO NPOU3EOOUM pacyem nokazamernetl,
demoHcmpupyem HOJIHOMY U HPASUILHOCMb PACKDPLIMbIX NPOYeoyp U Oelcmseuti 6 NpPedioNCeHHOM
NPAKMUYecKom 3a0aHulU.

Oyenka «xopowoy 8vicmasisaemcs 0oyuarowemMycs, eciu oH meépoo 3Haem Mamepual, pAMOMHO U NO
cywecmsy usnaeaem e2o, He OONYCKASL CYUWECMBEHHbIX HEMOYHOCMEN 6 Omeeme HA 60Npoc, NPAGUTLHO
npuMeHsiem MmeopemudecKue HNONONCEHUsT NPU PeeHuUd NPAKMu4ecKux 60npoco8 U 3aoad, eradeem
He0OX0OUMBIMU HABLIKAMU U NPUEMAMU UX GbINOIHEHUS.

Oyenxa «y0061emeopuUmMenbHo» GblCAGIAEMC 00YUAIOWeMYCsl, eClu OH UMeem 3HAHUS MOAbKO
OCHOBHO20 MAMePUAand, HO He YC8OUl e2o Oemanell, 0OnycKdem HemoYHOCMU, HeOOCHAMO4YHO HPAGUTbHbLE
Gdopmynuposku, Hapyuienus 102UYecKOU NOCAe008AMENbHOCTHY 6 U3LONCEHUU NPOZPAMMHO20 MAmepudnd,
ucnvimoleaem 3ampyoOHeHus NPU GbINOIHEHUU NPAKMUYECKUX pabom, 3ampyoHsemcs noOmeepoums coeiantvle
npu pewieHuy NpaKmuieckux 3a0anuii 6bl800bl XOmsA Obl OOHUM HOPMAMUBHLIM OOKYMEHMOM, OONYCKaem
OWUOKU NPU NPOBEOSHUU PACHemOo8 NoKa3amenell, HeMOYHO UCHOb3VeN OCHOBHBLE NPOYEOYPbl U OelCmaus 6
NpeoNoAHCEHHOM NPAKMUUECKOM 3A0aHUI.

Oyenka «Hey0081eMEOPUMENIbHOY BbICIABIACMCS 00YYAIOWEeMYCsl, KOMOPbIL He 3HAem 3HAYUMENbHOU
yacmu  NPoOSpPAMMHO20 MAMEPUANd, OONYCKAem CYujeCmeeHHvle OwudKY, HEY8EePeHHO, ¢  OOIbUUMU
3amMpyOHeHUsIMU  GbINOJHAem npakmuydeckue pabomwvl. Kak npasuno, oyeHxka «Heyo0081emeoOpUmMensHo»
CMasumcs: 00YYaAIWUMCs, KOMopble He MO2Ym HpOoOOicums obyueHue 6e3 OONOIHUMETbHbIX 3AHAMUL NO
coomeemcmeyrouett OUCYUNIUHe.

**[IpumepHas WKaNA OUEHUBAHUSL OMEEMOE8 00yUaAOWe20CA NPU NPOBEOCHUU NPOMENCYMOYHOU
ammecmayuu no oucyunIute (3auem)

Oyenka «3aumenoy - omeem Ha 80NPOC OUema NOJHBIL U NPABUILHBLU, OAHbL NPABUTbHbIE ONEEMbl HA
dononanumenvhvle 6ONPocvl. H3n0dicene mamepuana npu omeemax Ha GONpoc NOCMPOEHO 2PAMOMHO, 6
ONnpedeneHHol 102uyeckoll nociedosamenvrocmu. QOyuaowulicst NOKA3bl8aem 61A0eHUEe 6CeMU UHOUKAMOPAMU
docmudiceHUst KOMReMeHyull OUCYUNTIUHDIL.

Oyenka «He 3aumeno» - oOyyawWuUlics He omeeydaem HA BONPOCHL UAU OOnyckaem 2pyodvie,
cywecmeennvle  owubku npu omgemax, He oOemoncmpupyem eradenus uHOUKamopamu OOCMUICEHUS
KoMnemeHyull no Oucyuniune.

5 YCJIOBUSA OCBOEHUSA U PEAJIMBALIUU TNCHUITJINHBI

5.1 Metoanyeckue peKOMeHAANUN 00YYAKIIHUMCS M0 H3YyYeHHIO JUCIUNIMHBI
Kommiekc pekoMeHmanuii 1 pa3bsCHEHUH, MO3BOJIIONINX 00yYaIOMIUMCS ONTUMAJIBHBIM 00pazoM

OpraHn3oBaTb IMPOLECC HU3YUYCHUIA HaHHOﬁ JAUCHUILIMHBI, CETMCHTHUPYCTCA IO BHIaAM yqe6H0-
IM03HABaTeILHOMN ACATCIIBHOCTH CTYJCHTOB.

1) MeTtoanyeckue peKOMEHIAUH 10 YIeOHOI 1eATeIbHOCTH HA Ay INTOPHBIX 3aHATHSIX.



YroObl 0CBOUTH y4eOHBIN MaTepuan yueOHON AUCHUIUIMHBL, HEOOXOIMMO PETYIISIPHO MOCEIIATh
BCE 3aHATHA, HE ONa3/bIBaTh K Hadaly 3aHATUH M 0043aTeIbHO KOHCIIEKTHPOBATH JICKIUU U y4eOHO-
METOAMYECKHE PEKOMEHAIMH Ha MPAKTHUECKUX 3aHATUAX. JIEKIMU Aar0T 3HaHUSA, KOTOPBIE MO4ac
HEBO3MOYKHO HAalTH JaXe B JIydIInX ydyeOHHKax. HeB03MOKHO JOCIOBHO 3aKOHCIIEKTHPOBATH BCE, YTO
TOBOPUT IPEIOIaBaTelb, IOITOMY CIEAYeT MOCTApaThCs BBIICIHUTD, 3aMCATh OCHOBHBIC MOJIOKEHHS,
W/eu, BBIBOJBI, IMOHATH JIOTUKY Y4eOHOTO Marepuaya, H3jaraeMoro mpenojasarenem. Ilpu
KOHCIIEKTUPOBAaHUH JKEJAaTeIbHO HCIOJIb30BATh TIOHATHBIE JJIs KOHCIEKTHUPYIOIIETO CTYyJIEHTa
COKpAIIECHUS U YCIIOBHBIEC 3HAKH.

Bo BpeMst mpakTHUECKUX 3aHATHI HEOOXOJMMO MPOSBIIATH MPOIYKTUBHYIO aKTUBHOCTh, OTBEYATh
Ha BONPOCHl  TIpENojaBaTeNs, IO0Ka3blBaTh CHOCOOHOCTh  CAMOCTOSITENFHOTO  MBIIUICHHS.
Pexomenayercst BeIpaboTath B cebe MPUBBIYKY MPOCMATPUBATh, IIEPEUNTHIBATH NIEPE] HOBOM JICKIIUEH
U TIPEJCTOSIIINM NPAKTHYECKUM 3aHATHEM TEKCT MPeIbIIyIIei JeKINH.

Ecnu BO3HHKAIOT BONPOCHI, HEOOXOMMO O0paIaThCs 3a KOHCYJIBTAIMSIMHA U Pa3bsICHEHUSIMHU K
IpernoaaBaTelIio.

2) Metoanyeckne peKOMEHIAINHU CTYAEHTAM 10 OPTaHHU3ANUH CAMOCTOSITEJbHOI PadoThI
M0 H3Y4YEeHHUIO JUTEPATYPHBIX HCTOYHHKOB.

CaMmocrosiTenbHast paboTa 00s3aTEIbHO BKJIIOYAET, B IMEPBYIO O4YEpelb, H3yUYE€HUE U
CHCTEeMaTH3alUI0 3aKOHCIIEKTHPOBAHHOTO Yy4YeOHOro MarepHana JIeKIHMOHHBIX M IPAaKTHYECKUX
3aHSATHH, MOATOTOBKY K MPEACTOSANICH JIEKIIUH U K OYepeIHOMY IpPaKTHYeCKoMy 3aHATHIO. C 1enbio
Oosee rIry0OKOT0 OCBOSHUS TEMBI JUCIUIIMHBI, KOHCIEKTHI CIEIyeT TOMOIHATh U J0padaThiBaTh JUIs
00001IeHNS U KOHKPETH3AIUH, UCTIONB3YsI PEKOMEHAYEMYIO TperoiaBaTesieM yI1eOHO-METOANIECKYIO
nautepatypy U MHTepHeT-pecypcbl. [1one3Ho cocTaBisTh Te3aypyc OCHOBHBIX ONPECICHUH, HOHATUH U
TEPMUHOB. Pa3BUTHIO HABBIKOB CAaMOCTOSITEIBHOW pabOTHl CIIOCOOCTBYET aHaIM3 BO3MOKHOCTH
UCIIOJIb30BAHUS HOBBIX 3HAHUH JUIS PEIICHHS CUTYaTUBHBIX U PO ECCHOHATBHBIX 33/1a4.

[Tpu n3ydeHnn TUCIMIIIMHBI «MaTremMaTuKay CleAyeT YU4ecTh €€ MPUKIIAIHON XapakTep. Y MeHUe
UCIIOJIB30BATh METOABI M aITOPUTMBl MaTEMaTHYECKOH JIOTMKH, aHaIM3a, JMHEHHOH anreOpsl H
AQHAJTUTHYECKOW TEOMETPUU ISl TPOEKTUPOBAHHMS W MOACITHPOBAHMS TO3BOJHUT OINTHUMHU3HUPOBATH
NPUHUMAaEMOe peIIeHHE B MPOPECCHOHATBHON AEATEILHOCTH, H30€KaTh JOTOJIHUTEIBHBIX H3/IEPHKEK,
MOBBICHTDH MTPOU3BOIUTENHFHOCTD TPYyAa U 3(PPEKTHBHOCTD UCTIONB30BAHUS PECYPCOB.

CamocrodaTrenbHass paboTa BKIIOYAET BBINOJHEHHE JOMALIHUX 33JaHUN M TOATOTOBKY K
PYOES)KHOMY TECTHPOBAHUIO U K K3aMEHY.

3) Mertoauyeckne peKOMEHIANUHU MO NOATOTOBKE JOMALIHUX 3a/IaHUI.

JlomarrHue KOHTPOJIBHO-TPEHHPOBOYHBIEC 33aHUS CIEIYET BBIMOIHATH YETKO B COOTBETCTBUU C
IUTAHOM, METOAMYECKMMH PEKOMEHIALMSAMH U aITOPUTMaMH, c(hOpMyTUpOBAHHBIMU NIPETIOAABATENIEM.
OdopmiieHre caMOCTOSITENILHOW PAa0OTBI MOXHO BBITIOJHATH B PYKOIMCHOM BHJIE Pa30OpPUYUBBIM
MOYEPKOM HJIH B e4aTHoM Bu/e (mporpamma Word, mosst mo 2 cM, Keriib 14, moyTOpHBINA HHTEPBA).

[Tpu BBITIOTHEHUH TOMAITHETO 3aJaHHsI CTYJEHT JTOJHKEH MPOJAEMOHCTPUPOBATH PHOOPETEHHBIE
UM KOMIIETEHIIMH, TO0Ka3aTh yYMEHHE JIOTMUECKH 00pabarhiBaTh y4yeOHBIH MaTepHuall, pealn3oBaTh
WHJWBUIYAIBHBI  TOAXOA K  CHUTYallMOHHOMY  MOJICIMPOBAaHUIO, TPOSBHUTH  CIIOCOOHOCTH
CaMOCTOSITENILHOT'O aHAJIN3a aJIeKBaATHOCTH MaTEeMaTHUYECKOM MOJIENIN PELICHHUIO TOCTaBIEHHON 3a1a4H.

4) MeToauuecKue peKOMEHIAIHH CTYIEHTaM I10 OJATr0TOBKe K Py0e;KHOMY TECTHPOBAHUI0
U NIPOMEKYTOYHOM aTTecTAlUH.

[Tpu moAroToBKE K PYOSKHOMY TECTHPOBAHHIO M K MPOMEKYTOUHOW aTTeCTAIlMH HEOOXOIMMO

MOJyYUTh y TpenojaBaTess nepeyeHb AUIAKTUUeCKUX €AMHUI 0a3bl 3HAaHUI U THUIIOBOE CO/Ep)KaHUEe
3aJJaHAI TI0 IPOBEPKE HABBIKOB M MTPAKTHYECKUX YMEHHH MO JTUCIIUTUTHHE.
Ha sk3ameHe cTyIeHT JOJDKEH IMOKa3aTh 3HAHUE COJIEpXKaHMS NpEeIMeTa, TEPMHHOJIOTUH, YMEHUE
CBOOOJHO orepupoBarh €10. [Ipu MOATrOTOBKE K HK3aMEHY CTYICHT JOJDKEH MMETh B BHUAY, UYTO
HEKOTOpbIE BOMPOCHI, BKIIOUEHHBIE B 3K3aMEHAIMOHHBIE OMJIETHI, BHIHOCATCS HAa CaMOCTOSTEIbHOE
n3ydeHue. Ecim CTyZeHT mpu OTBEeTE Ha BOMPOCHI 3aTPYAHSIETCS C CAMOCTOSATENBHBIM H3JI0KCHUEM
MaTepuaia, mearor IMeeT MpaBo 331aTh €My PsIJI BOIPOCOB, CTUMYIHPYIOIINX CTYIEHTOB K ITOJTHOMY
BBICKa3bIBAaHUIO 110 IaHHOU TeMe, B clIy4ae, €CJIM OTBEThl Ha 3TH BOIPOCHI HCUEPIIBIBAIOT TEMY, OLICHKA
3a OTBET HE CHIKaeTcs. OTBETHI CTYICHTOB JIOJDKHBI COOTBETCTBOBATH CYTH BOIPOCA, OBITh JIOTHYECKH
BBICTPOCHHBIMH, J0Ka3aTeIbHO PACKPBIBaTh OTHOIIEHHE OTBEYAIOIEro K H3JlaraeMoi mnpobieme,
BBISIBIISIT JIMYHYIO TOUKY 3pEHHsI HA UCTIOJIB30BAHNE TE€X WM MHBIX TIOJI0KEHUH TEOPETHIECKOTO Kypca
B IIPAaKTUYECKOH padoTe.



5.2 Opranusanusi CaMmoCTOATEILHON padoThI CTYJAEHTA M0 JUCUHUILIIHHE

CamocrosiTenbHast paboTa CTyAeHTa SBISETCS KII0YEBOM COCTaBIAOIIEH y4eOHOro mpolecca,
KoTopasi ompeneiser (GOpMUPOBaHHE HABBIKOB, YMEHHUW M 3HAHUN, NMPUEMOB IO3HABATEIILHOM
NesITeIbHOCTH U 00ecreunBaeT HHTEPEC K TBOPUYECKOi paboTe.

Opranuzanus caMoCTOSTETbHON pabOThI CTYIEHTOB OCYIIECTBIIETCS 110 TPEM HAIIPABICHUSM:

— onpeziesIeHHe Led, IPorpaMMBbl, IJIaHa 3aaHus WIN PabOThI;

— CO CTOPOHBI IIPENOAABATENS CTYIEHTY OKa3bIBAE€TCs MIOMOILb B TEXHUKE U3YUEHUsl MaTepHaa,

o100pe JIUTEPATYPHI AJIs1 03HAKOMIIEHUS U BBINOJIHEHUS JOMAIIHEr0 3aaHus;

— KOHTPOJIb YCBOGHHSI 3HAaHUH, MPUOOPETEHHUS HABBIKOB IO JUCIUILINHE, OLEHKA BHIMOJIHEHHON

CaMOCTOSITENIbLHON PabOTHI.

st obecrieueHUs] BBIMOJHEHUS CAaMOCTOSATENBHOM pabOThl MO JUCHUIUIMHE «MaTtemaTtuka
CTY/IEHTBI O0ECIIEUMBAIOTCA:

»  OCHOBHOM M JIOTIOJTHUTEIILHON y4eOHOH, yaeOHO-METOANYECKON U CIIPAaBOYHOM JIUTEPATYPOii;

> pPasgaTOYHbIM CIIPABOYHO-METOJUYCCKHUM MAaTCpHUaIOM;

» KOMIUICKTOM WHAMBUAYaJIbHBIX 33aJaHUM 110 JOMAIIHUM KOHTPOJBHO-TPEHHUPOBOYHBIM
paborawm;

» JOCTYNOM K CpEACTBaM BBIYMCIUTEIBHOW TEXHHKH M HEOOXOIUMOMY IIPOIPaMMHOMY
00€eCIIeYeHunIO;

» uHPOPMAIOHHBIM U HH(POPMAIIOHHO-TEXHOJIOTHYECKUM PECYPCOM JUIS CaMOCTOSTEIIBHOM
paboThl, B T.4. BO3MOKHOCTBHIO HCIIOJBb30BaHHs TaOIM4YHOro Tmporeccopa Excel mis peanuszanms
HEOOXOJMMBIX BBIYUCICHUH U TpauiecKux Npe3eHTaIHH.

B yueOHOM mporiecce BIIEIEHO JBa BUAa CAMOCTOSITEIILHON pabOTHI:

— ayAMTOpHAs;
— BHEAyJUTOpHAS.

AymuTopHass caMmoOCTOsTeNbHAs paboTa MO JUCHUIUIMHE «MaTemaTuka» BBIIOJHIETCS Ha
MPAKTUYECKHUX 3aHATHAX IO/ HEMOCPEICTBEHHBIM PYKOBOJICTBOM TIPETOABATENS U TIO €ro 3a/IaHuIo.
BHeaynutopHas camocTosiTeNbHas paboTa BBIMOIHAETCS CTYJIEHTOM I10 33/1aHUI0 IpenojaBaTess, HO
0e3 ero HEeMOCPEJCTBEHHOI0 YydacTus. B mepuon BBINOJHEHUS CTyJE€HTaMH BHEAyIUTOPHOU
CaMOCTOSITENIbHONW paboThl MpenojaBaTelb MOXET MPOBOJIUTH NPU HEOOXOIUMOCTH KOHCYJIbTAllMU
KOHTpOJ'IB CBOCBPCMCHHOCTH, IIOJHOTBI W 3aBCPIICHHOCTU BLIITOJHCHUA BHanI[I/ITOpHOI\/’I caMo-
CTOSITENIbHON pabOThI OCYIIECTBISETCA Ha MPAKTUYECKUX 3aHATHIX, UHIAMBUAYAIBHBIX U TPYMIOBBIX
KOHCYJIbTAIUSIX, IPU 3allUTE BHIITOJIHEHHOW paboThl, BO BpeMs IPOMEKYTOUHOM aTTeCTallHy.

3ajaHus Ha CaMOCTOSITENIbHYIO paboTy MNpeaBapsOTCs HHCTPYKTAKEM U METOJUYECKUMHU
YKa3aHUSMH IIPENOAABATENS 110 €€ BBIIIOJHEHUIO, KOTOPBIE BKIIIOYAIOT LIEJIb 3aJaHKsl, €0 COAEpKaHue,
CPOKH BBIIIOJIHEHHUS, OPUEHTUPOBOYHBIN 00BEM pabOThI, OCHOBHBIE TPEOOBAHUS K pe3yabTaTaM padoThl,
PEKOMEHJALUM [0 NPUMEHEHHUI0 COOTBETCTBYIOLIETO MAaTEMAaTHYECKOTO HWHCTPYMEHTApUs U
MH(OPMALIMOHHBIX TEXHOJIOTHH, KPUTEPUU OIICHKH.

53 Oco0eHHOCTH MpenoIaBaHus JUCHUILIMHBI

[IpenonaBanue TMCUUILUIMHBI, B IEPBYIO OUEPE/b, B IPOLIECCE MHTEPAKTUBHBIX 3aHATHM
BCACTCA C IPUMCHCHUEM CIICAYIOIINX BUI0B 06pa3OBaTeJ'IBHI)IX TEXHOJIOTHIA:

JleKIIMOHHBbIE U PAKTHYECKUE 3aHATHS — 0A30BbIE MHTEPAKTUBHBIE (DOPMBI
00pa30BaTeNbHOro Mpoliecca, NPeyCMOTPEHHbIE TPOrPaMMON JUCIUILIINHBL.

Pabora — nccaenoBanue: CTUMYIHMPOBAHUE CTYACHTOB K BRIPAOOTKE HABBIKOB, IS
YCTaHOBJICHUS] 3aKOHOMEPHOCTEH Ha OCHOBE aHaIN3a U 0000IICHHS TTOJTYICHHBIX 3HAaHUM.

5.4 MaTrepHuaibHO-TeXHHYECKOe ofecrneyeHne TUCIHILINHbI



[Tpu oOyyenun aucruIuinHe «MaremaTukay He0OX0IUMO ClIeAyIoIIee MaTepHaIbHO-
TEXHUYECKOE 00€ECIIEUEHHUE:

AyauTopus sl IPOBEICHUS Ayauropus o0opyznoBaHa KOMILJIEKTOM
3aHATUH JIEKIIMOHHOTO TUIIA U CIIELIMATU3UPOBAHHOM, OTBEUYAOUIEN BCEM
MPaKTUYECKUX 3aHATUI YCTaHOBJICHHBIM HOpPMaM U TpPeOOBaHUSAM ISl Y4eOHBIX

3aBefeHnid  MeOenpro. OcHamieHa Mpe3eHTalnOHHOM
TEXHHUKOMW: MIPOEKTOP UM UHTEPAKTUBHAS J0CKA.

Aynuropus Ui 3aHITHH,
WHIVBUAYAJIBHBIX U TPYNIIOBBIX
KOHCYJIbTALIUM.

OO6opynoBaHue ayIuTOPUN TOTHOCTHIO OTBEYAET BCEM
YCTaHOBJICHHBIM TPEOOBAaHUSAM M HOpMaM ISl Y4eOHBIX
3aBeicHU. Tak K€ BKJIIOUYEHBI B HCIOJIb30BAHUE
IJIaKaThl, TAOJIUIIBI, HOYTOYK.

KomnbroTepHbIii  Kj1acC, OCHAIIEHHbIA KOMIIbIOTEPHOM
TEXHUKOW (paboume MecTa CTYACHTOB C BBIXOJOM B
HHTepHeT), Npe3eHTAlMOHHONW TEXHHUKOW (IIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK)

AynuTopus Ui IpOBEIECHUS
CaMOCTOSITENILHOIN paOOThI

AyIMTOpHS JUIS TEKYIIeH 1 Crieninanu3upoBanHasi MeOelb, HarJISIIHBIC TOCOOUSI.
MIPOMEKYTOUHOM aTTeCTAIlNH

Tabmuiia 6 — [lepeyeHb mporpaMMHOT0 00eCIeUeHUs

Ne Ilepeuens [10
1 Microsoft Windows 7 Proffessional, 8 Pro, 8/1 Pro,10 Pro - /loroBop 0r0IKeTHOTO
yupexaenuss Ne491/12 rnn ot 24.12.2012. Jlunensuonnsiit norosop Ne BKO 1492/2892
(163/16m) ot 05.04.2016. Cpok geiicteus — 05.04.2019
2 Microsoft Office Professional Plus 2007,2010,2013, 2016. CoctaB mpoayKra:

Microsoft Word, Microsoft Excel, Microsoft Power Point, Microsoft Outlouk, Microsoft
Publisher, Microsoft Access, Microsoft One Note, Microsoft Info PatH. oroeop
oromxeTHoro yupexkaenus Ned91/12rmp ot 24.12.2012. JIuieH3UOHHBIA  JTOTOBOD
Ne0318100046815000030-0003440-01 (06/16rm) ot 13.01.2016. Cpok
nencTBUsI-OeccpoyuHast TUIIEH3US

HpI/I BBITIOJTHCHUHU MMPAKTHUYCCKUX U CaMOCTOATCIIbHBIX pa60T, a TaKXKEC JJIsd HpGSCHTaHI/Iﬁ OTYETOB
H KOHTPOJIBHOT'O 3JICKTPOHHOI'O TCCTUPOBAHU, IIPU HCO6XOI[I/IMOCTI/I, HCIOJIB3YIOTCSA KOMIIBIOTCPHBIX
KJIaCChl, OCHAIICHHBLIC ICPCOHAJIBHBIMHU KOMIILIOTCpaMHU (C IMakeTaMH IPOrpaMMHOI0 obecreueHus
O6I_I_ICFO " CIICHUATIU3UPOBAHHOTO HA3HAYCHUA, 4 TAKXKE HJOCTYIIOM B I/IHTepHeT) n HpOeKHHOHHOﬁ
TCXHUKOH.

CryaeHTsl B TIOJIHOM 00BeMe oOecreueHbl OMOJMOTEYHOW YIEeOHOW M Yy4eOHO-METOIUYECKOM
muteparypoil. OTaen crnpaBOoYHO-OMOIMOrpadUIecKux M SJIEKTPOHHBIX cucteM Oubmmuorekn CI'Y
BKIIIOYA€T B CBOIO CTPYKTYPY UMTAJIBHBIA 3a] DJEKTPOHHBIX pecypcoB. s MakCHMallbHOTO
YIOBIETBOPEHUS YMTATENBbCKUX TOTpeOHOCTEeH, obecredeHuss 00pa3oBaTelbHOTO —Ipolecca
oubmmoreka CI'Y mpenmocraBiseT [IOCTYNl K TOJHOTEKCTOBBIM JOKYMEHTaM  JEKTPOHHO-
O6ubnmoTeyHbIX cucteM «JlaHb» U «Znanium.comy, a Takke DJIEKTPOHHOW OMOIMOTEKe AUCCepTalui
Poccuiickoii rocynapcTBeHHOM OMOTHOTEKH.

JINCTaHIIMOHHAsT TOAACPKKA JUCHUIUIMHBL: Ui Tepefadyd JOMAallHUX 33JaHuid, oOMeHa
uHpopMalMell ¢ TperojaBaTeeM HCIOJb3YeTCs JJIEKTPOHHAs movta Kadeapbl MPUKIIaTHOM
marematuku u nHpopmaruku: kafedrapm404@mail.ru, a Taxoke muuHas e-mail mouyra npemnogaBares.

IIpn opraHu3anuu 3aHATHH, TEKYIIEW W IIPOMEKYTOUYHOM aTTECTAllMM C IPUMEHEHUEM
3JIEKTPOHHOI'0 O0Y4EHHUs U AUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOIMH HCIIONIBb3YIOTCS PA3INYHbIE


mailto:kafedrapm404@mail.ru

3JIEKTPOHHBIE 00pa30oBaTEIbHBIE PECYPCHI U OHJIAMH cepBUCHL, BXoasuue B coctaB DUOC CI'Y.

9.5 Metoauyeckoe odecrneyeHue 00pa3oBaTeJbLHOIO Mpoiecca s 00y4eHust
MHBAJIM/I0B U JINI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 310POBbSI

VcnoBust OpraHM3allud M COAEp)KaHUE OOY4eHUS M KOHTpPOJIA 3HAaHUM MHBaIMIOB U
obyyaromuxcs ¢ OB3 mo AucHUIUIMHE ONMPENEINIAIOTCS MPOrPaMMON TUCIMILIMHBI, alalTHPOBAHHON
IIPU HEOOXOAMMOCTH JUIsl 00yUeHHsI YKa3aHHBIX 00yUYarOIIUXCsl.

Opranuzanus oOydeHHs], TEKyIleHd U MPOMEXKYTOUYHOW aTTeCTallud CTYACHTOB-WUHBAIHUIOB H
crynentoB ¢ OB3 ocymectBiasercs € yd4eTOM OCOOEHHOCTEH MCHUXO(QU3HMUECKOro pa3BUTHS,
WH/IMBUYAIbHBIX BO3MOXXHOCTEH M COCTOSTHHSI 3I0POBbSI TAKUX OOYUYaAIOIIUXCSI.

Hcxond n3 ncuxopu3MUECKOro pa3sBUTHS U COCTOSHUS 370POBbS CTYACHTOB-WHBAIMIOB U
cryaenToB ¢ OB3, opranu3yroTcsi 3aHATHS COBMECTHO C IPYTUMH 00yYaroIIUMHUCS B OOIIUX TpyIIax,
UCMOJb3Yysl COLMAIbHO-aKTUBHBIE M DPE(ICKCHBHbIE METOIbl OOY4YEHHs CO3JaHUs KOMQOPTHOIO
IICUXOJIOTMYECKOr0 KIMMaTa B CTYJI€HUYECKOW TPYIIE WU, TP COOTBETCTBYIOIIEM 3asiBJICHUM TaKOI'O
o0yyJaroIerocs, No MHIMBUAYaIbHON pOorpaMMme, KOTopas SBJISIETCs MOAU(DULIPOBAaHHBIM BAPHAHTOM
OCHOBHOI pabouell nmporpaMMbl JUCHMIUIMHBL [Ipu 3TOM conepkaHue MmporpaMMbl JUCLMILIMHBL HE
u3MeHsierca. M3MeHsoTcs, Kak npaBuio, GopMbl oOyueHHs] U KOHTPOJIA 3HaHUM, 0Opa3oBaTeIbHbIE
TEXHOJIOTUH U JUAAKTUYECKUE MaTEpUaJIbl.

OOydeHue CTyIEHTOB-MHBAINWAOB U CTydeHTOB ¢ OB3 Takke MOXET OCYLIECTBISAThCS
WH/IMBUIYAIBHO W/WIH C TIPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJOTHIA.

JucraninonHoe o0yueHre ooecreunBaeT BO3MOKHOCTh KOMMYHUKAIUI ¢ IpernoiaBaTesneM, a
TaK e ¢ APYTUMH 00ydaeMbIMHU TIOCPECTBOM BEOMHAPOB (HAIIPUMED, C UCIIOJIb30BAaHUEM ITPOTPAMMBI
Skype) , uTo cr1OCOOCTBYET CIIIIOYEHHUIO TPYIIIIbL, HANIPaBIIsAeT yuyeOHYI0 IPYIy Ha COBMECTHYIO paboTy,
00CyXJIeHUEe, TPUHATHE TPYIIIOBOTO PEIICHUSI.

B yuebGHOM mnpouecce sl MOBBIEHHUS YPOBHS BOCHPUATUS U THepepabOTKU y4deOHOM
uHGOpMALMK CTYJACHTOB-MHBAJIHIOB M CTyAeHTOB ¢ OB3 mnpumeHsoTCs MyIbTUMEIUHHBIE U
CIeLMAIN3UPOBAHHBIE TEXHUYECKUE CPEACTBA IIpUeMa-Tepeiaul yueOHOH HHPOpMAaLuU B JOCTYITHBIX
¢dopMax Uid CTYACHTOB C PA3IMYHBIMU HApYyLIEHUSMH, 00ECIIEUYMBAETCS BBINYCK albTEPHATHUBHBIX
¢opMaToB MeUYaTHBIX MaTepHajoB (KPYMHbIH MIPUPT), TEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB B
¢dbopMax, aZanTUPOBAHHBIX K OTPAHUYEHHUSIM 3/0pOBbsS OOYyYaIOLIUXCS, HAIWYUE HEe0OXOIUMOro
MaTepHaIbHO-TEXHUYECKOT0 OCHAIICHHUSI.

[TonGop u pa3paboTka y4eOHBIX MATEPHAIIOB MPOU3BOIUTCS MPEMOAABATENIEM C YYETOM TOTO,
YTOOBI CTYJICHTHI C HAPYIIEHUSIMH CIyXa NOJydalu HH(POPMAIUIO BU3yalIbHO, C HAPYILIEHUSIMU 3pEHUS
— ayaualbHO (HaIpuMep, C UCII0JIb30BAHUEM ITPOrpaMM-CUHTE3aTOPOB PEUH).

Jnsg ocyliecTBiIeHMsT TPOLEAYP TEKYLIETO KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOUHOU
aTTectaluu oOydaromuxcss MHBaIHA0B U Jul ¢ OB3 QoHI OIEHOYHBIX CPEACTB MO AUCLMILIUHE,
MO3BOJISIOMINN OLIEHUTh JOCTH)KEHHE MMM Pe3yjibTaToB OOy4eHHMsS M YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHINM, NpPEeIyCMOTPEHHbIX Y4YEOHBIM IUIAaHOM U paboueld mnporpaMMoil JUCIUIUIUHBL,
azanTUpyeTcs JUIsl 00yJaroUIMXCcsl MHBAJIHMJIOB U JIULl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBbsS C
Y4€TOM HHIUBUAYAIbHBIX MCUXO(U3HOIOTHYECKUX OCOOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare,
NUCHbMEHHO Ha KOMIIbIOTEpE, B opMme TecTupoBaHus M T.1.). [Ipu HeoOxoaumocTu oOydaromuMmcs
MIPEIOCTABIIAETCS AOMOJHUTEIBHOE BpeMs sl TOATOTOBKHU OTBETA MPU MPOXOXKACHUN aTTeCTALIUH.



HIndp v HanpaBeHHE OATOTOBKHU
KBamndukanus (creneHb) BbIMYCKHAUKA
Ipoduab noaroToBKu dakajaBpa

[Tpunoxenue kK paboyeil mporpaMme JAUCIUTLTAHBI
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54.03.01 [Muzaiin
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AHHOTALUSA
pabodeii mporpaMMbl TUCIUTIITTHBI
MaremaTtuka
JTUCIUIUINHA 00s3aTeTbHAs
(hopmbl 00yUeHUS — OYHAs

O0mas Tpy10eMKOCTh
aucuuniaunbl (3ET / yac.)

3/108

I_Ie.m, H3YYCHUA TUCHUIITTHHBI

[loBpimienne  oOmero  ypoBHS  (yHIAMEHTAIRHOW W NPUKIAIHON
MaTeMaTHYECKOH MOATOTOBKM CTYIEHTOB; pa3BUTHE JIOTUYECKOTO U
ITOPUTMHYECKOTO MBIIIUICHHS; JOPMUPOBAHHE Y CTYACHTOB TEOPETHYECKIX
3HAaHUH M MPAKTUYECKOrO OMBITA PELICHUS TUIOBBIX 3a7ad [0 MaTPUYHON
anredpe, AaHANUTUYECKOW TEOMETPUH M MaTeMaTHYecKoMy aHaju3y;
npuoOpeTeHnss HABBIKOB aHAJTMTUYECKOW 00pabOTKM MacCHBOB JaHHBIX,
CaMOCTOSITEIBHOTO ~ TIOCTPOCHHMS  aJEKBaTHBIX  MAaTeMaTH4YeCKUX U
HMHUTALUOHHBIX MOJENEHl TMpH apXUTEKTYpHOM M KOMIIO3HMLIMOHHOM
MPOEKTHPOBAHMUH, WX HCCIEAOBAaHUHM, JAHATHOCTUKE M  YHUCICHHOM
9KCIIEPUMEHTHPOBAHUH C MCIIOJIH30BAHUEM COBPEMEHHBIX MH()OPMAIIMOHHO-
KOMIIBIOTEPHBIX CPEJICTB U TEXHOJIOTUI

Conep:xanue TUCHUILTUHBI

Pasensl JUCIIUILINHGL:
1. MaTpuyHas anredpa ¥ aHaIUTHYECKasi TCOMETPHS
2. OCHOBBI MATEMAaTHYECKOT'O aHAJIN3a

®opmMupyeMble KOMIIETEHIIUU
(xoabl)

YK-l . Cnocoben OCYIICCTBJIATH IOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CUHTE3
HH(bOpMaHHH, MNPpUMCHATH CHCTSMHBIN NoAXO0A I peHICHW NOCTAaBJIICHHBIX 3a1a4

Koabl 1 HaMMeHOBaHHUe
HHIUKATOpA T0CTHKCHUSA
KOMIICTCHIIUN

YK-1.1. JlemoHCcTpupyeT 3HaHHE NPUHIMIOB cOopa, oTOopa U 0000mEeHMs]
I/IH(I)OpMaHI/II/I, METOAUKU CHUCTEMHOTO IOAXOJa I PEHICHUA HpO(l)eCCI/IOHaJ'H)HI)IX

Bagad
VK-1.2. AHanu3upyeT M CHCTEMaTH3UpPyeT DPa3HOPOIHBIC JaHHBIC, OLEHUBACT
bGPEKTUBHOCT,  TpOLENyp aHamu3a npoOieM W TNPUHATHS — pelnieHnd B

podecCHOHANBHOM NesITeIbHOCTH
VK-1.3 IlpuMmeHsieT HaBBHIKM HAyYHOTO TIIOMCKa W TPAKTHYSCKOH paboOTHl ¢
mH(pOpManMOHHBPIMY HCTOYHUKAMH; METOIAMH ITPUHSITHUS peIICHU

JAUMCHHMILIMHBI, YY4aCTBYIOLIHE
B (pOopMHPOBAHUH
KOMITETEHIMHU

OCHOBBI TIPOEKTHOU nesrenpHOCTH, WH(popMmarnka, CoBpeMeHHBIE TEXHOJOTHU U
obopymoBaHue B nau3aitHe, [luzaiiH ropojnckoit cpensl, Ilcuxoniorus BHU3yalbHOTO)
BOCHPUSITHS TIPOCTPAHCTBA, XYA0XKECTBEHHAsI OpraHu3alus cpeabl, Tumnonorus GpopMm
ApXUTEKTYypHOH cpensl, HayuHo-uccnenoBarenbekas padoTa (HonydeHHe HepBUYHBIX

HAaBBIKOB ~ HAYYHO-HCCIIEIOBATENIbCKOW  paboThl), [IpemaumiuoMHas IpakTHKa,
[TonroToBKAa K MPOLIEAYPE 3AIIUTHI M 3alINTa BHITYCKHOW KBaJIH(UKAIIMOHHONW PabOTHI
Oopa3oBarte/ibHbIE
.HCKL[I/IOHHBIC " NPAKTHUYCCKUC 3aHATUA
TeXHOJOTUH

DopMbI TEKYLET0 KOHTPOJIA
yCIeBaeMoCTH

Py6exxHOE TecTupOBaHME, YCTHBIN OMPOC, TOMAITHUE 3aTaHUS

DopmMa NPOMEKYTOYHOMH
arrecTauuu

Dx3amMeH




