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1. Ilepeyenb naaHUpPyeMbIX pe3yJbTATOB OO0y4YeHHUS] MO JMCUHUIJIHHE, COOTHECEHHBIX C
IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHOM MPOrpaMMbl

eanio ocBoenus gucuuiuinabl b1.5.14 «Bricias MmaremMaTnka SBISCTCS IOATOTOBKA
00y4aromuxcsi K MPOEKTHO-KOHCTPYKTOPCKONH M HAYYHO-HCCIIEI0BATEIbCKON JNEATENbHOCTH 10
HanpasieHuio noarorosku 09.03.01 «MudpopmaTrka U BEIYUCIUTEIbHAS TEXHUKA) TOCPEICTBOM
obecrieueHust »TanoB (opmMupoBaHUs KoMmMeTeHIMH, mnpeaycMoTpeHHbix @®I'OC, B wactu
IIPEICTABJICHHBIX HUXKE 3HAHUW, YMECHUHN U HAaBBIKOB.

3a11a11aMn AUCHUIIJIMHBI SABJIACTCA HM3YUCHUC MMOHATHHHOT'O amnrmapara AWCHHIIIIMHEBIL,
OCHOBHBIX TCOPCTHUYCCKHUX MOJIOXKEHUN U MCTOO0B, TPUBUTUC HABBIKOB TPUMCHCHHA
TECOPCTUICCKUX 3HAHWI AT PCIICHUS IMPAKTUYCCKUX 3aaad.

JlucuumiuHa HanpaBjieHa Ha (GOPMHUPOBAHUE CIEIYIOIMIMX KOMIIETSHIIHIA:
*  OK-7 «CnocoOHOCTh K CAaMOOpPTaHU3auN U CaMOOOPa30BaHUIO.
* OIIK-2 «OcBauBaTh METOJUKHU HCIIOJIb30BAHUS TPOTPAMMHBIX CPEJICTB JJISI PEIICHUS
MPaKTUYECKUX 3a/1a4».
* JIK-3 «CmocoO6HOCTP  OOOCHOBBIBaTH  NMPUHHUMAEMbIE  IPOCKTHBIC  PEIICHUS,
OCYIIECTBIISATh MOCTAHOBKY U BBIMOJIHATH SKCIEPUMEHTHI 110 MTPOBEPKE UX KOPPEKTHOCTH U
a3 pexTUBHOCTHY.

B PE3YIbTATC U3YUCHUSA JUCHUIIIMHBI CTYJCHT OOJIKCH:

3HaTh:

e OCHOBHBIC TOHATHUS, ONPEICNCHUS U WHCTPYMEHTHl AHAJUTHYECKOW T'€OMETPHH,
JTUHEWHOU anredpsl, AddepeHnnanbHOro HCYUCICHNS, HHTETPAIbHOTO UCUUCIICHUS,
9JIEMEHTOB TEOPHUU MOJIs, TEOPUH PAAOB, Teopuu A epeHInanbHbIX YpaBHEHUH,
TeopuH (PYHKIMI KOMIUIEKCHOU NIepeMeHHOi 1 onepaunonnoro ucuncienus (11K-3);

e OcnoBuble MmatremaTuieckue moaenu (I1K-3);

e MeToabl TEOPETHUECKOTO U AKCIIEPUMEHTAIBHOTO UCCIICAOBAHUS B 00JIACTH PELICHUS
3anad npodeccuonanbHoi aesrenbHocTy (I1K-3). (OIIK-2);

e Pemare THUMOBBIE MaTeMaTUYECKUE 3a/ladd, WCIOIb3yeMble TMPU MPUHSATHU
texanueckux pemennii (I1K-3), (OITK-2);

e lcnonb3oBaTh MaTeMaTHYECKHH SI3BIK M MaTEMaTHYECKYI0 CHUMBOJIMKY IIpH
noctpoeHuu Matemaruueckux mozeneit (I1K-3);

e (OOpabaTeiBaTh OAMIMPUYECKHE M  OKCIIEpUMEHTAJIbHBIE JaHHBIE Ha 0Oa3ze
MIPOTPaMMHBIX CPEACTB I perieHus mpaktudeckux 3anad (OI1K-2);

e pabotaTh ¢ yueOHOI TUTEpaTypOid, TAOIHULIAMU, FIEKTPOHHBIMU pecypcamu (OK-7)

Baaners:
e MeronaMu BbICIIEH MaTeMaTUKH [UIsl PEIICHUS THUIOBBIX MaTeMaTHYeCKUX U
npukiagaeix 3anad (11K-3);
e HapblkamMu mNpPUMEHEHHS TPOTPAMMHBIX CPEICTB JJIs  PEIICHUS THUIIOBBIX
MaTeMaTHYECKUX U NpukiIaanbix 3aaad (OI1K-2);
e (CnocoOHOCTHIO K caMOooproHu3anuu u camooOpazoBanmio (OK-7)
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JlucrunamHa OTHOCUTCA K 0a3oBoi  yactu 1ukia bl oOpasoBaTtenbHON MpoOrpaMMBbl
NOArOTOBKM OakanaBpoB 1o HampasieHuto noarotoBku 09.03.01 «Mudopmatnka u
BBIUMCIIUTENbHAS TEXHUKAY.

B coorBerctBuM ¢ y4yeOHbIM miaHoM mo HampasieHuio 09.03.01 «Mudopmaruka u
BBIYHMCIIUTENIbHAS TeXHHUKa», aucuuiuinHa bl.b.14. «Bwicmias maTtemaTukay OaswpyeTcss Ha
06a30BOM cpeHEM 00pa30BaHUU.

3HaHUsA, YMEHHUSI W HaBBIKH,

JUCHUITIIINHBI, ABJIAKOTCSA Oa3oii AJId U3YYCHUS CIICAYIOUX JUCHUIIIINH:

Komnerenus OK-7

b1.b.5 ®usuka

b1.5.6 Teopus BeposiTHOCTEM U MaTeMaTuyecKasi CTaTUCTUKA
b1.b.7 Uadopmarnka

B1.5.15
B1.5.16
B1.5.17
B1.5.18
B1.B.0J1.2
B1.B.0/1.3
B1.B.OJL.5
B1.B.0/1.7
B1.B.O/1.8
B1.B.O/I.11
B1.B.OJL.12
B1.B.OJ1.14
B1.B.OJI.15
B1.B.OJI.17
B1.B.JIB.1.1
B1.B.JIB.1.2
B1.B.JIB.5.1
B1.B.JIB.5.2
B1.B.JIB.7.1
B1.B.JIB.7.2
B1.B.JIB.9.1
B1.B.JIB.9.2

BoruucnurenbHas MmaTemMaTuka
DJIEKTPOTEXHUKA

DneKTpOHUKA

CxeMoTexHUKa

JluckperHas MaTeMaTHKa

Teopus anroputmMoB

KomnbrotepHas rpaguka

Cetn W TE€IEKOMMYHUKALIMHU

CereBble TEXHOJIOTHHI

MoaenupoBanue

Teopust aBTOMaTOB

TecTupoBaHue MPOrpaMMHOIO 00eCTIeYeHHUSI
CornpoBoskIeHHe pa3padOTKH MPOrPaMMHOTO 00eCTIeUeHUS
[TpoexktupoBanue Web-npunoxeHuit
[Tcuxomoruvyeckrne OCHOBBI PO ECCHOHAITBHON JIEATETLHOCTH
Couuonorust

[IpuknagHas craTucTuka

Metoabl aHaIu3a JaHHBIX

Teopust nepenayn nHGOPMAITTH

Mertoab! 1 cpefcTBa UPPOBON CBSA3U
Teopust hopManbHBIX SI3bIKOB

TpaHcaaTopsl IPOrpaMMHBIX SI3bIKOB

MOJIyY€HHBIE CTYACHTaMH B TMPOLIECCe HU3YYECHHUS

B2.VY.1 IlpakTuka mo mogy4eHHuIo MePBUYHBIX MPO(eCCHOHATBHBIX YMEHUM U HABBIKOB, B
TOM YHCJIE€ IEPBUYHBIX YMEHUN U HABBIKOB HayYHO-UCCIIEA0BATEIbCKON 1€ITEIbHOCTH

Bb2.V.2 Ucnonuutenbckas

B2.IL.1[IpakTka 1O  TMOJyYEHHIO  NPO(PECCHOHANBHBIX  yYMEHH
npodeccuoHaNbHOM e TEIbHOCTH

Bb2.11.2 [Tenaroruyeckas

Bb2.11.3 TexHonoruueckas

B2.11.4 Tlpenauninomuas

B3 ['ocynapcTBeHHas UTOTOBasi aTTECTALIHS

Komnerenmus OIIK-2

b1.5.6 Teopus BeposiTHOCTEM U MaTeMaTuyecKasi CTaTUCTUKA
b1.b.7 Uadopmarnka

n

OIIbITa
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b1.b.8 Unxenepnas rpaduka

B1.5.10
B1.5.15
B1.5.16
B1.B.OJ1.1
B1.B.0J1.3
B1.B.OJL.5
B1.B.OJL6
B1.B.0/1.7
B1.B.OJL.8
B1.B.0/1.9
B1.B.0J1.10
B1.B.O/I.11
B1.B.OJ1.12
B1.B.0J1.13
B1.B.OJI.14
B1.B.OJI.15
B1.B.OJL.16
B1.B.JIB.3.1
B1.B.JIB.3.2
B1.B.JIB.5.1
B1.B.JIB.5.2
B1.B.JIB.6.1
B1.B.JIB.6.2
B1.B.JIB.7.1
B1.B.JIB.7.2
B1.B.JIB.8.1
B1.B.JIB.8.2
B1.B.JIB.9.1
B1.B.JIB.9.2

ba3sl naHHBIX

BeruucnurensHas matemaTuka
DNEeKTPOTEXHHUKA

[IporpammupoBanue

Teopus anroput™MoB

Kommprorepnas rpaduka

TexHoMOrUs MPOrpaMMUPOBAHUS

Cetn W TE€IEKOMMYHUKALIMHU

CereBble TEXHOJIOTHH
MuKpoInponeccopHble CUCTEMBI

3amra uHPOpMaLUU

MoaenupoBanue

Teopust aBTOMaTOB

OCHOBBI TEOPUU YIIPABIICHUS
TectupoBanme MPOrpaMMHOTO OOECTICUCHUS
CornpoBoskIeHHe pa3padOTKH MPOrPaMMHOTO 00eCTIeUeHUS
OOBEKTHO-OPUEHTHPOBAHHBIC TEXHOJIOTUU
BBenenune B oNTUMH3AIHAIO

Teopus cucrem

[IpuknagHas craTucTuka

Metoabl aHaIu3a JaHHBIX

AnmapaTtHas peanu3anys aaropuTMOB
Texnonorus npoektupoBanust ycrpoiicts Ha [IJIMC
Teopus nepegaun nHGOpMaITUH

Mertoab! U cpefcTBa UPPOBON CBSA3U
OcHOBHBIE apaJurMel IPOrPaMMHUPOBAHUS

ETMIRAEACK A
{ mynaAn
.

MM

Teopernueckre 0CHOBBI pa3paboOTKU MPOrPAMMHOTO 00ECTICUEHUS

Teopust hopManbHBIX SI3BIKOB
TpaHcaSITOPBI IPOrPAaMMHBIX S3bIKOB

B2.VY.1 IlpakTuka mo mogy4eHHuIo MepBUYHBIX MPO(heCCHOHATBHBIX YMEHUM U HABBIKOB, B
TOM YHCJIE€ IEPBUYHBIX YMEHUN U HABBIKOB HayYHO-UCCIIEA0BATEIbCKOMN 1€ITEIbHOCTH

b2.Y.2 Ucnonnurensckas

B2.IL.1[IpakTka 1O  TOJYYEHHIO  NPO(PECCHOHANBHBIX  yYMEHHA
npodeccuoHaNbHOM e TEIbHOCTH

Bb2.I1.3 TexHonoruyeckas

Bb2.11.4 IIpenaumiomHas

B3 I'ocynapcTBeHHast uTOroBast aTTecTaus

Komnerenmus [1K-3

b1.b.5 ®usuka

b1.5.6 Teopus BeposiTHOCTEM U MaTeMaTuyecKasi CTaTUCTUKA
b1.b.8 Unxenepnas rpaduka

b1.5.9 DBM wu nepudepuiisie ycTpoiicTa

B1.5.15
B1.5.16
B1.5.17
B1.5.18
B1.B.0/1.2
B1.B.OJ1.9

BeruuciurensHas MaremMaTuka
DNEeKTPOTEXHHUKA
DJIEKTpOHUKA

CxeMoTexHUKa

JluckpeTHas MaTeMaThKa
MUuKpOIpo1ecCOPHbIE CUCTEMbI

4

u OIIbITa
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B1.B.0J1.10
B1.B.OJL.11
B1.B.OJL.13
B1.B.OJL.14
B1.B.OJI.17
B1.B.JIB.3.1
B1.B.JIB.3.2
B1.B.JIB.4.1
B1.B.JIB.4.2
B1.B.JIB.5.1
B1.B.JIB.5.2
B1.B.JIB.6.1
B1.B.JIB.6.2
B1.B.JIB.7.1
B1.B.JIB.7.2
B1.B.JIB.8.1
B1.B.JIB.8.2

'CTMAGFIEHC K W
(" awnaan
Mn_

3ammra nHGOpMALTHH

MopaenupoBanue

OCHOBBI TEOpPUH YIIPABIICHUS

TectupoBanme MPOrpaMMHOTO OOECTICUCHUS
[TpoextupoBanue Web-nprnoxeHnuit

BBeneHue B onTUMH3AIUAIO

Teopus cucrem

Beenenue B 1iudgpoByio 00pabOTKy CUTHAJIOB
Teopus curHajion

[Ipuknagnas craTucTuka

MeTtonapl aHanmu3a JaHHBIX

AnmnapartHas peajau3anus ailrOpuTMOB

TexHonorust mpoexkTupoBanust yctpoicts Ha [IJIMC
Teopus nepenaun nnpopmanuu

Mertoapl u cpencTa mUGPOBOM CBI3U

OcHOBHBIE apaUrMbl POTPAMMUPOBAHUS
TeopeTnueckne OCHOBBI pa3pabOTKH MPOTrPAMMHOI0 00ecTrieueHus

b1.B./IB.10.1 Opranusamus pa3paboTKu IpOrpaMMHOT0 00ecTieueHHs

b1.B./IB.10.2 Pa3zpa6otka IT-cucrem

Bb2.V.1 [IpakTuka mo mojgy4eHuIo MepBUYHBIX TPOPECCUOHATIBHBIX YMEHUN U HABBIKOB, B
TOM YHCJIE IEPBUYHBIX YMEHUN U HaBBIKOB HAYYHO-MCCIIEA0BATEIbCKON NEATENBHOCTH

b2.VY.2 Ucnonnutenbckas

b2.11.3 TexHonOrNYeCKas

b2.11.4 IlpepaumiomHas

b3

["ocymapcTBeHHast UTOTOBAsT aTTECTAIUS

3. O0beM JUCHUILUIHHBI B 3a4e€THBIX eJUHHUIAX € YKA3aHMEM KOJMYeCTBA aKaJeMHYeCKHX
4acoB, BbI/IEJIEHHBIX HA KOHTAKTHYIO padoTy 00y4YarIIuXCcs ¢ MpenojaBaresieM (M0 BUAAM
Y4eOHBbIX 3aHSATHIT) 1 HA CAMOCTOATEILHYI0 pa00Ty 00yYaKO M XCS

AynuTopHasi padora

MaremaTuueckuii u
Huxor: .
€CTECTBEHHOHAYYHBIH
. Cemectp
YacTte muKia: bazoBas
No nucunIMHEI 10 yueOHOMY TIJIaHY: b1.b.14
UYacos (Bcero) no yueOHOMY IIJIaHY: 540 1,2 cemectp
TpynoeMKOCTh B 3a4ETHBIX €UHULIAX 15 1,2 cemectp
(3ET)
Jlexuuu (3ET, uacoB) 3,108 1,2 cemectp
[Tpaktuueckue 3ausatus (3ET, gyacoB) 2.5,90 1,2 cemectp
Jlab6opaTtopusie padoTsl (3ET, yacoB) I, 36 1,2 cemectp
O0BeM caMOCTOATENEHON PaOOTHI 6, 216 1,2 cemectp
no yueOHomy miany (3ET, yacoB Bcero)
DK3aMeH 2.5,90 1,2 cemectp
CamocTosiTesibHasi padoTa CTY/I€HTOB
Tpyno€MKOCTS,

Bun pabor 3BT, wac

N3yuenne marepuanon JeKIui (JIK) 1, 36

[ToaroTroBka K MPaKTUYECKUM 3aHATHUSIM (I13) 1, 36
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[ToaroroBka k 3amure J1abopaTopHO paboTHI (J1a0) 1,36
Brimonnenue pacuetHo-rpaduueckoii padbotsl (pedepara) 1,36
BrimonHeHnue KypcoBoro nmpoekrta (padboTh) -
CamMoCTOSITETbHOE U3YUYEHUE JOTIOJHUTEIBHBIX MaTEPUATIOB I, 36
mucturiaabl (CPC)
IToaroToBka K KOHTPOJIBHBIM paboTam 1, 36
[ToaroroBka K TECTUPOBAHUIO -
[ToaroroBka K 3a4ety -
Bcero (6 coomsemcmeuu ¢ VII): 6,216
[ToaroroBka Kk sK3aMeHy 2.5,90

4. CoaepxxaHue JMCHMIUIMHBI, CTPYKTYPHPOBAHHOE 10 TeMaM € YKa3aHHMeM OTBeJIeHHOIO
HA HUX KOJHYeCTBA AKAJeMHYECKUX YACOB U BUAOB Y4eOHbIX 3aHATHIA

Bunbl yaeOHO# 3aHATHI, BKITFOYAs
Beero CaMOCTOSITENbHYIO PabOTy CTYIEHTOB, U
Ne T eMbI JHCIHIIIHHEL qacos | TPYAOGMKOCTH (B yacax) (g
/o Ha Temy | coomeemcmeuu ¢ VII)
JIK p ma6 | CPC I/IH]"BFE;FI'):KT.

| Tema 1. AHanuTHUECKass TEOMETPUS U 99 22 | 22 8 47 6

JIMHEeWHas anreopa.

Tema 2. OCHOBBI MaTEMAaTUYECKOTO 91 20 | 20 8 43 6
2 aHanu3a u auddepeHnruaiTpHoe

HCUYHUCJICHHE.
3 Tema 3. UHTErpanibHOE HCUHCIICHUE. 53 12 | 12 2 27 5

Dk3ameH 1 cemecTp 45

Tema 4. KpatHble, KpuBOJIMHENHHBIE U 54 14 | 10 | 4 26 4
4 ITOBEPXHOCTHBIE UHTETPaJIbl, YIIEMEHTBI

TEOPUH MOJIsI
5 Tema 5. Pl 48 12 8 4 24 4
6 Tema 6. OOBIKHOBEHHBIE 42 10 8 4 20 4

muddepeHnraIbHbIC YpaBHEHUS

Tema 7. Teopust GpyHKUINN KOMITJICKCHON 63 18 | 10 | 6 29 5
7 MEPEMEHHON U ONEepalMOHHOE

HCYHUCJICHUE

DK3aMEH 2 CEMECT] 45

BCEro Mo BUIaM Y4eOHbIX 3aHATHI 540 34
(B T)(I)M yucjae 90 4. 3x3aMeH) 108 90 | 36 216

Conepxanue mo BUAAM YYeOHBIX 3AHATHUH

(BCce BUBI 3aHATHIA — 2 yaca)

Tema 1. AHasIMTHYECKAs TeOMeTPHs M JIMHeliHas aaredpa

Jlekumst 1. Marpuupl, onepanuu Haja matpuuamu. OnpenenuTend, UX CBOWCTBA U
BBIUHUCJICHHUC.
IMpakTuyeckoe 3ansaTue 1. OnpegenuTenu U uxX CBoKMCTBA. JleiCTBHUS HaJl MaTpULIAMHU.
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Jlekmusi 2. OOpartHas wMatpuia. Teopema CyIIECTBOBaHHMsS OOpaTHOW MaTPHIIBI.
MarpuuHasi 3allCh CHUCTEM JIMHEHHBIX aireOpanyecKux ypaBHeHHMH. Meron oOpaTHOU
Mmatpuiisl pemenus CJIAY, popmynsr Kpamepa.

IIpakTuuyeckoe 3ansitne 2. OOparHas marpuua. MatpuyHsle ypaBHeHUs. DopmyIibl
Kpamepa (1 4. H”HTEpaKTUBHOTO 3aHATHUS C BBI30BOM CTYJIEHTA K JIOCKE U OpraHu3aIuei

JTUCKYCCHUN).
Jlekumst 3. Panr marpunsl. Teopema Kponekepa-Kanemnu, meron [Maycca pemrenus
CJIAY.  OpHoponmHble  CHUCTEMBI  JIMHEHHBIX  aureOpandeckux  ypaBHEHUH,

dbynnamenTanpHas cucteMa pemenniit OCJIAY.

IIpakTnyeckoe 3anaTHe 3. PelieHne cUCTEM JTMHENHBIX YPaBHEHUH.

JlabopaTopHas padora 1. OcHOBBI paOOTHI ¢ TaKETaMU CUMBOJIBHOW MaTeMaTHKH.
Jlekumsa 4. Bekrtopbl, JMHEHHBIE oOIepaluu Haja BekTopamu. J[lexkaproBa cucrema
KoopauHat. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.

IIpakTnueckoe 3ansitue 4. Bekropsl, nelictBud Haa HUMH. CKalsspHOE NMPOU3BENCHUE
BEKTOPOB (1 4. HHTEPAaKTUBHOIO 3aHATHUS C BHI30BOM CTYJE€HTa K JOCKE U OpraHu3alfei
JTUCKYCCHUN).

Jlekumsi 5. BekTopHOE W CMEINIAHHOE TPOM3BEACHUS  BEKTOPOB,  YCIOBHUE
KOMIUIAaHAPHOCTH BEKTOPOB.

IIpakTuyeckoe 3ansiTue 5. BekTopHOE, CMENIaHHOE MPOU3BEACHHS U MX CBoMcTBa (1 4.
MHTEPAKTUBHOTO 3aHSTHA C BBI30BOM CTYJIEHTA K IOCKE U OpraHu3alMen JUCKYCCUN).
Jlekumst 6. ID1ockocTh B MOPOCTpAaHCTBE, NpsiMas Ha IUIOCKOCTH, WX pPa3ju4yHbIE
YpaBHEHHUS.

IIpakTuyeckoe 3ansaTHe 6. Ilpsimas u miockocts (1 4. WHTEPAKTUBHOTO 3aHATHSA C
BBI30BOM CTY/IEHTA K JJOCKE U OpraHU3alUeil TUCKYCCHH).

JlaGopaTopHas padora 2. 3amura 1a00paTOpHON PabOTHI.

Jlexnus 7. [IpsimMast B IpoCTpaHCTBE, B3aUMHOE PACIIOJIOKEHUE IIPSIMBIX B IIPOCTPAHCTBE,
IIJIOCKOCTH U MPSMOM B MPOCTPAHCTBE.

IIpakTHyeckoe 3aHATHe 7. DB3anMHOEe pacnosioKeHue INpsIMOM U INUIOCKOCTH,
cMmemanHble 3a7aun (1 4. MHTEpaKTUBHOTO 3aHSTHUSI C BBI30BOM CTYIEHTa K JOCKE U
opraHu3alueil TUCKYyCCHM).

Jleknusi 8. KpuBbie BTOpOTO TOpsnKa: KiaacCHU(pUKAIUsA, KaHOHWYECKHE YpaBHEHUS,
noctpoeHune KpuBbIX. Knaccuukarus moBepxXHOCTEH BTOPOTo MOpsAKa.

IIpakTuyeckoe 3ansitue 8. KpuBble BTOporo mopsiaka Ha 1iIockoctd (1 4.
MHTEPAKTUBHOTO 3aHSTHA C BBI30BOM CTYJIEHTA K IOCKE U OpraHu3alMen JUCKYCCUN).
Jlekumst 9. JluneliHO€ TPOCTPAHCTBO. AKCHOMBI, JIMHEHHAas 3aBUCUMOCTh U
HE3aBHCHUMOCTb BEKTOpOB. basuc M  pa3MepHOCTh JMHEMHOIO IPOCTPAHCTBA;
npeoOpa3oBaHre KOOPJAMHAT BEKTOpA MPH Mepexojie K HOBOMY 0a3ucy.

IIpakTnyeckoe 3ansitwe 9. JIuHENHbIE NPOCTPAHCTBA, JIMHEHHAs 3aBUCUMOCTb H
HE3aBUCHUMOCTb BEKTOPOB.

JlaGopaTopHas padora 3. 3anaun TMHEHHON anreOpbl U aHATUTHYECKOW T€OMETPHH.
Jlekums 10. JIunelHbll oneparop, ero mMarpuua. MaTpuua JIMHEHHOTO onepaTopa Mpu
nepexoze K HoBomy 6a3ucy. CoOCTBEHHBIE BEKTOPHI, X HAXOXKICHUE.

IpakTuyeckoe 3ansaTue 10. JIuneitasie oneparopsl. COOCTBEHHBIC BEKTOPHI.

Jleknms 11. CxansipHoe nIpou3BeieHNE BEKTOPOB, HOpMa BEKTOpa, HepaBeHCTBO Ko -
ByHsAKOBCKOTO, OPTOHOPMHUPOBAHHBIN 0a3HC.

IIpakTuyeckoe 3ansitue 11. KourposnbHas padora.

JlaGopaTopHas padora 4. 3amura 1a60paTOpHON PabOTHI.
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CamocrositesbHaa padora 1. TlogroroBka k jexkumsiM (12 49acoB), TPaKTHYECKUM
3aHATUAM (12 vacoB) u naboparopHsiM pabortam (12 yacoB). M3yueHne MeToAMYECKHX
yKa3aHUH U penieHune mpuMepoB 1o Teme (11 gacoB) (Bcero k Teme Nel — 47 gacos).
Texkymuii KOHTPOJIb - YCTHBIM OIPOC IPU IPOBEACHUM IPAKTUYECKUX 3aHATHUH,
perieHue 3aaad y 10cku, mpoepka PI'P, mpoBenenne KOHTpOJIbHON PabOTHI.

Tema 2. OCHOBBI MATEMATHYECKOT0 aHAJU3A U JUPPepeHINATIbHOE HCUHUCTIEHHE
Jleknmusi 12, O®ynkums. YwucnoBas mnocnepoBarenbHOCTh. [lpexen  yucinoBoi
nocnenoBarenbHOCTH. CBOWMCTBA MPEAEIIOB NocienoBaTenbHocTel. [Ipenen MOHOTOHHOM
OTrpaHUYEHHON Mocaea0BaTeIbHOCTU. YHCTo €.
IIpakTuyeckoe 3ansitue 12. BeruuciaeHue NpeaenoB YUCIOBBIX MOCIEI0BATEIBHOCTEN
(1 4. WMHTEpaKTHBHOTO 3aHITHS C BBI30OBOM CTYACHTa K JOCKE M OpTraHU3aIHeH
JTMCKYCCHH).
Jlekuus 13. Tlonstue ¢ynxmuu. Ilpenen ¢ynkumm B Touke. Ilpemen dynkuum Ha
OCCKOHEYHOCTH U OecKOHEUHBIE npeenbl. OCHOBHBIE TEOPEMBI O TIpeesie (PyHKITUH.
JlaGopatopnas padora S. [Toctpoenue rpadukoB GyHKINH.
IIpakTnyeckoe 3ansitue 13. Brluncienuwe mnpenena mo omnpeaesieHuto. Boluncienne
mpeniesoB ApoOHO-PAIIMOHATBHBIX U HPPANMOHANBHBIX QYHKIHH (1 4. HHTEPaKTUBHOTO
3aHSTHS C BBI30BOM CTYJI€HTA K JIOCKE U OpraHu3alMen JUCKYCCUN).
Jlexuus 14. beckoneyHo maiibie 1 OeckoHeUHO Oonbine GyHkuu. Mx cBoiicTBa. CBs3b
Mexny pyHkiuei, e€ npenenom u 6eckoHeduHo Maioi. CpaBHEHHE OECKOHEYHO MaJIbIX.
DKBUBAJICHTHBIE OECKOHEYHO MaJlbIe.
IIpakTuyeckoe 3ausiTue 14. Beruuciaenue npenenoB ¢ UCMOJIb30BAHUEM SKBUBAJICHTHBIX

-IU:I

o
OeCKOHEUHO ManbIX. PackpeITHe HeonpeieEHHOCTEN BUIA: *= , 00— .
Jlekuusi 15. HempepsiBHOCTE (yHKIMH B Touke. OIHOCTOPOHHSS HENPEPHIBHOCTD.
HenpepriBHOCTE CyMMBI, TPOU3BECHUS, YACTHOTO U CIIOKHON (yHKIMH. Touku pa3pbiBa
¢bynkuuu u ux kiaccuduxanusa. CoiicTBa QyHKINN, HEMPEPHIBHBIX HA OTPE3KeE.
IIpakTuyeckoe 3ausitue 15. VccnenmoBanwe (yHKIMM Ha HENPEPHIBHOCTH M TOYKH
paspbiBa. Knaccudukanus touek paspbiBa (I 4. MHTEPaKTHUBHOIO 3aHSATHS C BBHI30BOM
CTYJICHTA K JIOCKE M OpraHu3aluen JUCKyCCUn).
Jleknusi 16. IlonstHe nTPOU3BOAHOW, €€ TEOMETPUUYECKUN CMBICI. YpaBHEHUE
KacatenbHOW W HopMmaiu. HempepsiBHOCTE nuddepennupyemoit ¢ynkuun. [IpaBuna
middepennmpoBanus. Tabnmuua npousBoAHbIX. [luddepeHimpoBanne CI0KHOH U
oOpaTHO# (yHKITUH.
IIpakTnyeckoe 3aHaTHe 16. BrbluncieHue NPOM3BOAHBIX IO ONPENCIECHUIO U C
nomotpio npaBui nuddepennupoBanus (1 4. MHTEPAKTHBHOTO 3aHATHS C BBI3OBOM
CTYJEHTA K JIOCKE M OpraHu3aluen JUCKYCCUN).
JlaGopaTopHas padora 6. 3amura 1abopaTopHO PabOTHI.
Jlekuusi 17. Ilonste muddepeHnuana u ero reoMeTpuueckuil cmbici. Kpurepwuii
muddepennmpyemoctr. [Ipumenenne nuddepennnana B npuOINKESHHBIX BEIYUCICHUSIX.
[Tpou3BosHbIe BeICHINX MOPAAKOB. Popmyina JleOHuIa.
IIpakTuyeckoe 3ansaTue 17. BoluncieHre Npon3BOIHBIX IEPBOTO U BBHICIIMX MOPSIKOB.
[Mpumenenne muddepeHnrana B TPUOIMKEHHBIX BbIUKCICHUSIX (1 9. MHTEPaKTUBHOTO
3aHSITHS C BBI30BOM CTYJE€HTA K JIOCKE U OpTaHu3aluel JUCKYCCUN).
Jlekuus 18. Teopemst o cpenuem. (Poms, Kommu, Jlarpanxka). [Tpasuio Jlonmurans.
IIpakTuyeckoe 3ansaTue 18. KontponsHas padora.
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Jlekums 19. ®opmyna Telnopa, olieHKa ocTtatka. Pa3noxkeHne HeKOTOPhIX
slIeMEHTapHBIX QyHKIU# 110 Gopmyiie Makiopena. (€, cos(x), sin(x), (1+x)”, In(1+x))
[Tpumenenue popmyibl Teitnopa B mpuOIMIKEHHBIX BBIYUCICHHUAX (2 4.).

IIpakTuuyeckoe 3ansitue 19. Paznoxenue Gynkuuii B psaasl Teitnopa 1 MakinopeHa.
JlaGoparopuas padora 7. [Ipenenbl u mpou3BOAHBIE.

Jlekuust 20. YcnoBuss MOHOTOHHOCTH (YHKIMM. JIOKaJNBbHBIA 3KCTpeMyM (DYHKITUH.
HeoOxonuMble W gocTaTouHbIE YCIOBHUSI JKCTpeMyMma. HampaBieHue BBITYKIOCTH H
TOUKHM neperuda rpapuka GyHKIUA. ACUMOTOTHI (2 4.).

IIpakTuyeckoe 3ansatue 20. VccienoBanue QpyHkuuii u mocrpoenue rpaduxon (1 d.
MHTEPAKTUBHOT'O 3aHSATHSI C BBI30BOM CTYACHTA K JOCKE M OpraHu3aluei TMCKYCCUN).
Jleknmusi 21. OOnacTe ompeaeneHus, 00JacTh 3HAYCHHM, Tpenesl U HENpPEepPhIBHOCTH
(GYHKIMHM HECKOIBKUX TEpeMEHHBIX. YacTHBIE TPOU3BOHbIC U auddepeHInan GyHKIUA
HECKOJIbKUX nepeMeHHbIX. KacaTenbHasi III0CKOCTh U HOpMallb K TOBEPXHOCTH.
IIpakTuyeckoe 3ansitue 21. Bpluncienne 4YacTHbIX Npou3BOAHBIX. KacarenbHas u
HOpMaJlb K TOBEPXHOCTH.

JlabopaTopHas padora 8. 3amura 1abopaTopHOi PabOTHI.

CamocrositesbHasa padora 2. [loaroroBka k jekmusiM (12 9acoB) W MPaKTUYECKUM
3anaTusAM (12 dacoB), mabopatopHbiM pabotam (12 uacoB). M3ydeHue MeToaMYECKHX
yKa3aHuH U penienne mpuMepos (7 gacoB). (Bcero k Teme Ne2 — 43 gaca).

Tekymuii KOHTPOJIb - YCTHBIM OIPOC IPU IPOBEACHUM IPAKTUYECKUX 3aHATHUH,
perieHue 3a1ad y J0CKH, IPOBEICHUE KOHTPOIbHOM paboThl, mpoBepka PT'P.

Tema 3. UnTerpajbHoe HCHUCICHUE
Jlekuusi 22. Ilonsatue mnepBooOpazHoil. OCHOBHBIE CBOWCTBA HEOINPEIEIEHHOTO
MHTerpajia. MeTonbl BBIYHMCIECHHSI HEONPEAECIEHHBIX MHTETPAIOB: 3aMEHA MEPEMEHHOM,
WHTETPUPOBAHUE T10 YACTSIM.
IIpakTuyeckoe 3aHsTHe 22. BblynciIeHHE HEONMPEAEIEHHOIO HWHTErpaja METOJIaMH
3aMEHbI TIEPEeMEHHON W WHTErpUpOBaHUEM IO YacTsM (1 4. HHTEpaKTUBHOTO 3aHSTHUS C
BBI30BOM CTYJI€HTa K JJOCKE U OpraHU3alieil TUCKYCCHH).
Jlexuus 23. lHTerpupoBanue palioHAIbHBIX (YHKIUH.
IpakTuyeckoe 3ansaTue 23. luterpupoBanue panuoHaIbHbIX GyHKIMH (1 4.
MHTEPAKTUBHOTO 3aHSATHSI C BBI30BOM CTYACHTA K JOCKE M OpraHU3aluei TMCKYCCUN).
JlaGoparopuas pabdora 9. ltoroBoe 3ansrtue.
Jlexuusi 24. InTerpupoBaHue TPUTOHOMETPHUECKUX M UPPALIMOHAIBHBIX (DYHKITHIA.
IIpakTuyeckoe 3ansatue 24. VHTErpupoBaHWE  TPUTOHOMETPUUYECKHUX u
UppalMOHATLHBIX BhIpakeHUH (1 9. MHTEPaKTUBHOTO 3aHSATHUS C BBI30OBOM CTYIEHTa K
JIOCKE U OpraHu3alyeil TUCKYCCHH).
Jleknms 25 OnpenenéHubiii naTerpan. OCHOBHBIE CBOMCTBA ONPEIEICHHOIO UHTErpaa.
OueHKn UHTErpajgoB. 3aMEHa I[EPEMEHHBIX M HMHTETPUPOBAaHME IO 4YacTsIM B
OIIpEECIEHHOM UHTErpae.
IIpakTuyeckoe 3ansTue 25. Beruncnenne omnpenenéHHeix uHTerpamoB (1 4.
MHTEPAKTUBHOTO 3aHSATHSI C BBI30BOM CTYACHTA K JOCKE M OpraHu3aluei TMCKYCCUN).
Jlekumst 26. IlpumeHeHHe ONpeNEIeHHOr0 HMHTErpajla K BBIUHUCICHUIO IUIOMAAEH
MJI0CKKUX (UTYp, JJIUH AYT, 00beMOB Tel (2 d.).
IIpakTuyeckoe 3aHsitue 26. Brruucienue miomaneld IUIOCKUX GUTYp, TUIMH YT,
00BEMOB TeJl C MOMOILBIO ONpeaenéHHOro nHTerpaia (1 4. HHTEepaKTUBHOTO 3aHATHUS C
BBI30BOM CTYJI€HTa K JJOCKE U OpraHU3alieil TUCKYCCHH).
Jlekumus 27. HecobcTBeHHBIE HHTETpabI (2 4.).
IIpakTuyeckoe 3ansaTue 27. KontponasHas padora.
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CamocrositesbHaa padora 3. I[loaroroBka k JyekuusMm (8 4YacoB) M MPaKTUYECKUM
3aHATUSAM (8 yacoB) W JabopaTopHbIM paboram (8 yacoB). M3ydeHHe METOIUYECKUX
yKa3aHUi U perenue npumepos (3 yaca)(Bcero Kk Teme Ne3 — 27 gacoB).

Texkymuii KOHTPOJIb - YCTHBIM ONPOC NPU MNPOBEACHUU NPAKTHUYECKUX 3aHATHMH,
peleHue 3aa4d OKoJIo 10CKH, poBepka PI'P, konTponbsHas pabdora.

Tema 4. KpaTHble, KpMBOJINHeliHbIe M NMOBEPXHOCTHbIE MHTErPaJibl, 3JIEMEHTbI TEOPHH

moJis.

Jlekums 28. /[BoiiHbIE U TPOIHBIE MHTErpaibl, UX T€OMETPUUYECKUIN CMBICI U CBOWCTBA.
CBeneHue KpaTHBIX UHTErPAJIOB K IOBTOPHOMY.

IIpakTnyeckoe 3ansaTHe 28. BbluncieHue ABOWHBIX U TPOMHBIX HHTErpajoB B
MPSMOYTOJIBHBIX KOOP/INHATAX.

Jlekuusi 29. 3ameHa mepeMEHHBIX B JBOMHOM HHTerpaie. SlkoOuaH npeoOpa3zoBaHus
CUCTEMBI KOOPIMHAT. BhIUKCIIeHNe KPaTHBIX UHTETPAIOB B MOJISPHBIX, [IMJIMHIPUIECKUX
U cpepruuecKux KOOpAUHATAX.

IIpakTuyeckoe 3aHsitue 29. BpiunciieHWE KpaTHBIX HMHTErPAIIOB B KPHUBOJIMHEHHBIX
KoopauHaTax (1 Y. MHTEpaKkTUBHOIO 3aHATHS C BBI3OBOM CTYJEHTa K JOCKE H
OpraHu3aIyeil TUCKYCCHH).

JlabopaTopnasi pa6ora 10. VlHTerpanbHOe UCUHUCICHUE.

Jlexkums 30. KpuBonunelinblii uHTerpai. CBsi3b MEXIYy KPUBOJIMHEMHBIMU UHTETpaiaMu
IIEPBOTO U BTOPOTo poja. CBONCTBA KPUBOJMHENHBIX MHTETPAJIOB.

Jlekums 31. @opmyna ['punHa. YCiI0BUS HE3aBUCUMOCTH KPUBOJMHEMHOTO MHTErpaia OT
MyTH UHTETPUPOBAHUS.

IIpakTuyeckoe 3ansitue 30. BriuncieHne KpUBOJMHEHHBIX uHTErpaioB. dopmyna
I'puna (1 4. MHTEPAKTHBHOTO 3aHATHS C BBHI30BOM CTY/AEHTa K JOCKE M OpraHu3aiuen
JTMCKYCCHH).

Jlexnms 32. [IoBepXHOCTHBIE MHTErPAJIbI IEPBOIO U BTOPOTo poja. CBsI3b MEXy HUMH.
Jlexkums 33. [Ipou3BoiHast mo HanmpaBieHHO. [ palueHT, €ro CBOMCTBA U MPUIIOKEHUS.
[Tonsitue mons. I10TOK BEKTOPHOTO MOJIS YEPE3 IOBEPXHOCTbD.

IIpakTuyeckoe 3anusitue 31. BrpiuncieHue NTPOU3BOAHOW 1O  HANPaBJICHHUIO.
Onpenenenue rpagueHTa. BeunciaeHne MoToka BEKTOPHOTO MOJISL YEPE3 MOBEPXHOCTb.
JlabopaTopnas padora 11. 3ammura maGoparopHoii paGoTel (1 4. HHTEPAKTUBHOTO
3aHSTHS C BBI30BOM CTYJE€HTA K JIOCKE U OpraHU3aluen JUCKYCCUN).

Jlexkums 34. [Hupkynsuus. JluBeprenuus, potop, oneparop ['amunbrona. @opmyiibl
Octporpaackoro-I'aycca u Crokca.

IpakTuyeckoe 3ansaTue 32. Jluseprenuus, potop, popmynsl Octporpaackoro-I'aycca u
Crokca (1 4. ”HTEpaKTHUBHOTO 3aHSTHUS C BBI30BOM CTY/IEHTA K IOCKE U OpraHU3aIuen
JTUCKYCCHH).

CamocrositesibHasa padora 4. [loaroroBka k yekmusMm (7 9acoB) W MPaKTUYECKHM
3aHATUAM (7 dYacoB), JaboparopHeIM pabotam (7 4vacoB). M3yueHHe METOAMYECKHX
yKa3aHUU U pelieHne mpuMepoB (5 gacoB). (Bcero k Teme Ned — 26 qacoB).

Texkymuii KOHTPOJIb - YCTHBIM OIPOC IPU IPOBEACHUM IIPAKTUYECKUX 3aHATHUH,
peleHue 3aaay y 10cku, nposepka PI'P.

Tema 5. Paanl

Jlekumsa 35. Yucnosoil psa. I'eomerpuueckuil U rapMoHMUYEcKUid psizbl. JlocTtaTouHoe
yCIIOBUE  pacxoguMocTH. lIpu3Hakm CXOAMMOCTH  3HAKOMOJIOXKUTEIBHBIX  PSIOB:
cpaBHenwus, anambepa, Koy, nHTErpanbHbIii.
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IIpakTuyeckoe 3ansaTue 33. lccienoBaHue Ha CXOIUMOCTh 3HAKOIOJIOXHUTEIbHBIX
psinoB (1 9. UHTEPaKTHBHOTO 3aHITHUS C BBI30BOM CTYACHTA K JIOCKE W OpraHu3aIueit
JTUCKYCCHH).

Jlekuusi 36. 3HakomepeMEeHHbIE pAbl, AOCONIOTHAS W  YCIOBHAs CXOJUMOCTH.
3Hakouepenyronmecs psaael, npuszHak JleiOnuma. DyHKIMOHAIBHBIE psaabl. OO01acTh
CXOJUMOCTH.

IIpakTuyeckoe 3ausitue 34. [lpumenenue mnpusHaka JleWOHWIIAa AN WCCIEIOBAHHS
CXOAMMOCTH 3HaKodepeayrommxcs psaoB (1 9. MHTEPAaKTHBHOTO 3aHSTHUS C BHI30BOM
CTYJIHTa K JIOCKE M OpraHu3aluen JUCKyCcCun).

Jlekums 37. Crenennoii psa. Teopembr AGensi. OCHOBHBIE CBOMCTBA CTETIEHHBIX PSIIOB.
Pasnoxenne sin(x), cos(x), €', In(1+x), (1+x)* B psag Maknopena. Ilpumenenue
CTETEHHBIX PSAAO0B K MPUOIMKEHHBIM BBIYUCICHUSM.

IIpaktuuyeckoe 3ansatue 35. Crenenssie psansl. Psag Teinopa-Maxkmopena (1 .
MHTEPAKTUBHOTO 3aHSTHS C BHI30BOM CTYJIEHTA K JIOCKE U OpraHu3alMel JUCKYCCUN).
JlabopaTopnasi padora 12. Psnpbl.

Jlexnus 38. OproronansHbie cuctembl GyHkIui. Tpuronomerpuueckuii psg Oypre.
Teopemsl 0 cxogumocTh pAnoB Dypee.

Jlexnus 39. Psig dypbe a1 4eTHBIX U HeYeTHBIX QyHKIUN. Psinm @ypbe B KOMIIIIEKCHOM
dopme.

IIpakTuyeckoe 3ansaTue 36. Paznoxenue ¢pyakuuii B pag Oypwe (1 4. ”HTEPaKTUBHOTO
3aHSATHUS C BBI30BOM CTYJIEHTA K JIOCKE U OpraHu3anuen JUCKYCCUn).

Jlexmus 40. [Ipeo6pazoBanue Oypre.

JlaGopaTopnas padora 13. 3ammra 1a00paTopHON PabOTHL.

CamocrositesibHaa padora 5. IloaroroBka k JekmusM (6 4YacoB), MPaKTUYECKUM
3aHATUSAM (6 dYacoB), sabopatopHeiXx paboT (6 yacoB). M3ydeHWe METOAMYECKUX
YKa3aHMUH U peuieHue npumepos (6 gacoB). (Bcero k Teme Ne5 — 24 yaca).

Texkyuuii KOHTPOJIb - YCTHBIN ONPOC MPH MPOBEACHUU MPAKTUYECKUX 3AHITUH,
peleHne 3a7a4 OKOJIO TIOCKH, TPOBEICHUE KOHTPOJIbHOM paboThl, mpoBepka PI'P.

Tema 6. O0bIkHOBeHHBbIE U depeHInATbHbIC YPABHEHUS
Jleknusi 41. OcHOBHBIE MOHATHS Teopuu auddepeHImaibHbIX ypaBHeHH. Teopema o
CYUIECTBOBAHMHM U €OUHCTBEHHOCTH pemieHus 3amaun  Komm. VYpaBHeHUs ¢
paznensgomumMucs nepeMeHHbIMU. JluHeitHble nuddepeHuanbuble ypaBHEHUS [IEPBOTO
nopsinka. Ypasuenue bepuymm. Onnopoansie quddhepeHIranbHbIe YpaBHEHUS IEPBOTO
MOpSAIKA .
IIpakTuueckoe 3ansaTHe 37. WuterpupoBanue uddepeHIHaIbHbIX ypaBHEHUN
nepBoro mopsaka (1 4. MHTEPAaKTUBHOIO 3aHATHS C BBI3OBOM CTYAEHTAa K JIOCKE H
opraHu3alyeil TMCKYyCCHM).
JlaGopaTopHas padora 14. Jluddepennuanbabie ypaBHECHUS.
Jlekuust 42. VYpaBHEHHUS BBICHIMX TOPSIKOB, IOMYCKAIOIIUE IOHIKCHHUE TOPSAKA.
Jluneitnsle nuddepeHManbHble YPaBHEHHsI BBICIIUX TMOPSAKOB, CTPYKTypa OOIIero
pewmenus. Onpenenurens BpoHckoro.
Jleknus 43. Pemenne JIOAY c mocrossHHbiME KO3 dunmentamu. CTpykTypa 0O0IIero
pemenus JIHIY.
IIpakTuyeckoe 3ansitue 38. Pemenue JIJ[Y Briciux mopsiakoB (2 9. HHTEPAKTHBHOTO
3aHSATHUS C BBI30BOM CTYJIEHTA K JJOCKE U OpraHu3amueil IMCKyCCun).
Jlexkumus 44. Pemenue JIHJY ¢ npaBoit 4acThI0 CrieMaIbHOTO BUAA.
MeTto/ Bapuanuu MPOU3BOIBHBIX TTOCTOSIHHBIX.
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IIpakTuyeckoe 3ansatue 39. Pemenue JIHIAY ¢ mocrosHHbIMEH KOd(hduIMEeHTAMU U
HpaBOﬁ HJaCcThIO CIICIHUAJIBHOT'O BHUOA (1 Y. UHTCPAKTUBHOI'O 3aHATHA C BHI3OBOM CTYJICHTA
K JIOCKE M OpraHu3aluei TUCKYCCUn).

JlaGopaTopnas padora 15. 3ammra 1a60paTopHON PabOTHL.

Jlexnus 45. Cuctembl nuddepeHImanbHbIX ypaBHECHUH.

IpakTuyeckoe 3ansaTue 40. KourponpHas padora.

CamocrositesibHasa padora 6. [logroroBka k yekuusMm (5 4YacoB) M MPaKTUYECKUM
3aHATUSAM (5 4acoB), J1abopatopHbIM pabotam (5 dvacoB). M3yueHune MeETOIUYECKUX
YKa3aHU{ U pemeHue npumepos (5 gaco). (Bcero k reme Ne6 — 20 gacos).

Texkymuii KOHTPOJIb - YCTHBIM ONPOC NPU MNPOBEACHUU NPAKTHUECKUX 3aHATHMH,
peleHue 3aa4d y J0CKH, IPOBEJCHNE KOHTPOJIbHOM paboTsl, mposepka PI'P.

Tema 7. Teopusi pyHKUMH KOMIIJICKCHOM IePEeMEHHOM U ONEPALMOHHOE UCYHCICHHE.
Jlexnus 46. KommuiekcHbie yncia U ISUCTBUS HAJ HAIMHU B Pa3IUYHBIX (OpMax.
IIpakTnueckoe 3ansThe 41. JleficTBUS HaJ KOMIUIEKCHBIMM UYHWCIAMU B Pa3IMYHBIX
dhopmax.

JlaGopaTopnasi padora 16. uterpanbHbie mpeodpa3zoBaHusl.

Jleknus 47. OyHKIIUA KOMIUIEKCHOTO IEpEMEHHOT0, X nuddepeHIupoBanne, yCIoBuUs
Komu-Pumana.

Jleknusi 48. DOnemeHTtapHple (QYHKIMH KOMIUIGKCHON mniepemeHHOW. KondbopmHbIe
O0TOOpaKeHHUSI.

IIpakTuyeckoe 3ansatue 42. VYcnoBus Kommu-Pumana, snemenTtapHbie (yHKIHH
KOMILIEKCHOUM nepeMeHHOM (1 4. MHTEpaKTUBHOIO 3aHSTHS C BBI30BOM CTYJIEHTA K JOCKE
Y OpraHu3aIuei JUCKYCCUn).

Jlekumusa 49. UnterpupoBanue ®KII. WuterpanbHas Tteopema Komm, mHTErpanbHast
dbopmyna Ko,

Jlexuus 50. Crenennsle psiibl B KOMIUIEKCHON oOnactu. Psansl Teiinopa u Jlopana.
IIpakTuyeckoe 3anstue 43. Nnrerpuposanne OKII. Psnpr Teitnopa u Jlopana (1 u.
MHTEPAKTUBHOTO 3aHSATHS C BBI30BOM CTYACHTA K JOCKE M OpraHU3aluei TMCKYCCUN).
JlaGopaTopHas padora 17. 3amura 1ab0paTopHOil pabOTHI.

Jleknusi 51. Brruersl. BprunciieHHe MHTErpajioB C MOMOINIbIO BbIYETOB. [Ipumenenue
BBIYETOB.

IIpakTnyeckoe 3ansitue 44. BpluucieHWe HMHTErpajoB C MOMOUIbIO BbIYETOB (1 .
MHTEPAKTUBHOTO 3aHSTHS C BHI30BOM CTYJIEHTA K JIOCKE U OpTaHu3alen JUCKYCCUN).
Jlexuus 52. [Ipeobpazosanue Jlamaca u ero cBoiicTaa.

Jleknmusi 53. OOGpamenune npeoOpazoBanus Jlammaca. Ilpumenenue mpeoOpa3oBaHUs
Jlarutaca.

IIpakTuyeckoe 3ansitue 45. [Ipeodpa3zoBanue Jlannaca (2 4. MHTEpaKTUBHOTO 3aHITHS C
BBI30BOM CTY/IEHTA K JJOCKE U OpraHU3alUeil TUCKYCCUH).

JlaGoparopuas pabora 18. torosoe 3ansitue.

Jleknus 54. 3akitoueHue.

CamocrositesibHaa padora 7. IloaroroBka k JekmusM (8 4YacoB), MPaKTUYECKUM
3aHATUSAM (8 4acoB), J1abopatopHbiM pabotam (8 dvacoB). M3yueHune MeETOIUYECKUX
yKa3aHui U penieHue npumepos (5 yacoB). (Bcero k reme Ne7 — 29 gacoB).

Texkyuuii KOHTPOJIb - YCTHBIN ONMPOC NPH MPOBEACHUU MPAKTUYECKUX 3AHITUH,
peuieHue 3a1a4 y J0cku, nposepka PI'P.
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[Ipome:xyTouHast aTTecTALMSA MO JUCHUILINHE:
JK3aMeHbI B Ka:KI0M M3 IBYX CeMeCTPOB

I/I3yquHe AUCHUIIJIMHBI COMTPOBOXKAACTCSA 3K3aMCHOM B KAXKIOM U3 JIBYX CCMCCTPOB (B
cootBeTcTBUU ¢ YII). DK3aMeH NMPOBOAMTCS B COOTBETCTBUU C [lojlokeHMEM O 3a4eTHON u

sKk3ameHannoHHoU ceccusix B HUY MOU u unctpyktuBHbIM nucbMoM oT 14.05.2012 1. Ne 21-
23.

5. IlepeyeHb Y4eOHO-METOAMYECKOT0 o0ecmevYeHHs] JIsi CAMOCTOSITEJIbHOH PadoThI
00y4YaAIIUXCS 10 TUCHHILINHE

st obecrieueHusi caMOCTOSITEIbHON paboThl pa3padOTaHbl: METOJUYECKUE YKa3aHUS IO
CaMOCTOATENIFHON pabOTe MpH MOATOTOBKE K MNPAKTHUECKUM 3aHATHSIM M J1a0OpaTOpHBIM
paboTaMm, puBeICHHBIC B IPUIIOKEHUH | ¥ HA caliTe MHCTUTYTA.

6. ®DoHx OLEHOYHBIX CPeACTB [Jsi TNPOBeAeHHMS IPOMEKYTOYHOH aTTecTanuu
o0y4yaimmxcs Mo AMCHUILIHHE

6.1 IlepeyeHp KOMIIeTEHINI ¢ YKa3aHUEM 3TaloB X ()OPMHUPOBAHUS

[Ipu ocBoeHuun AuCHUILIMHBI (opMupyoTCs cienyronme kommnerenuun: OK-7, OIIK-2,
[1K-3.

VYkazaHHbIe KOMIIETEHIIMU (POPMHUPYIOTCS B COOTBETCTBHH CO CIECAYIOIIMMH dTallaMu:

1. ®opMupoBaHue U pa3BUTHUE TEOPETUUECKUX 3HAHUM, TPEAYCMOTPEHHBIX YKa3aHHBIMHU
KOMITETEHIIMSIMU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSITeNIbHAsi paboTa CTYACHTOB).

2. Tlpuobperenne ©  pa3BUTHE TMPAKTUYECKHX YMEHUH, MPETYCMOTPEHHBIX
KOMIIETEHIIMSIMUA (IIPAaKTUYECKUE 3aHATHUS, JIaDOpaTOpHBbIE PabOTHI, caMOCTOATENbHas pabdoTta
CTYJICHTOB).

3. 3akperuieHue TEOpeTUYECKMX 3HAHWM, YMEHUH U MPAKTUYECKUX HABBIKOB,
MPEyCMOTPEHHBIX KOMIIETEHIIUSIMU, B XOJ€ 3allUT Ja00opaTOpHBIX padoT, a TakKe pelieHus
KOHKPETHBIX MAaTEMaTUYECKHUX 33]1a4 Ha IPAKTUUECKUX 3aHATHUAX, YCIIEIIHOW cJaul SK3aMEHOB.

6.2 Onucanue mnoka3ateneli M KpPHUTEPHEB OLCHUBAHHUS KOMIIETCHIHWH Ha
Pa3JIMYHBIX 3TAanax UX GOpMHUPOBAHMS, ONIMCAHNUS IIKAJ OLeHUBAHUSA

ChopmMupoBaHHOCTh KaKJ0M KOMIIETEHLMH B paMKax OCBOEHHUS JAaHHOW IUCIUILIAHBI
OLICHMBAETCSA 10 TPEXYPOBHEBOMH ILIKAJIE:

- TIOPOTOBBII YPOBEHD SBISETCS 00s3aTEIBHBIM JIJIsl BCEX 00Y4YalOLIMXCs 1O 3aBEpIICHUN
OCBOCHMSI JUCLIUIUIMHBI,

- IPOJBUHYTHIA YPOBEHb XapaKTEPU3yeTCs] MPEBBIIICHHEM MUHUMAJIbHBIX XapaKTePUCTUK
c(OpPMHPOBAHHOCTH KOMITETEHIIUH TI0 3aBEPILICHUN OCBOCHHS AUCIUILIMHBL;

- OJTAJIOHHBIM YPOBEHb XapaKTEPHU3yeTCs] MAaKCHUMAallbHO BO3MOXKHOH BBIPA)KEHHOCTHIO
KOMIIETEHIIUH U SBJISETCS BAXKHBIM KaU€CTBEHHBIM OPHUEHTUPOM ISl CAMOCOBEPIIEHCTBOBAHUS.

[Ipu nocraTouHom kauyecTBe ocBoeHUs Oosee 80% NpUBENEHHBIX 3HAHWM, YMEHUN U
HAaBBIKOB IIPEIO/IaBaTENb OLIEHUBAET OCBOEHHUE JIaHHON KOMIIETEHLIMH B PaMKaxX HacCTOSILEN
JUCIUIUIMHBI HA STAJOHHOM YpOBHE, IpU ocBoeHuu Oosiee 60% MpUBEACHHBIX 3HAHUH, YMEHUI
U HaBBIKOB — Ha NPOJBUHYTOM, IpH ocBoeHUM Oojee 40% mpuBeACHHBIX 3HAHUN, YMEHUU H
HABBIKOB - Ha MOPOrOBOM YpOBHE. B MpOTHBHOM cCilydae KOMIETEHIIMsS B paMKax HacTosIen
JUCLUIUINHBI CYUTAETCS HEOCBOEHHOM.
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VYpoBeHb C(HOPMUPOBAHHOCTH KaXJA0H KOMIETEHIIMM Ha pa3M4YHBIX JTalnax ee
(dopMHpOBaHUs B HpoOIlecCe OCBOEHUS ITaHHOM AMCLUMIUIMHBI OLEHHBAETCS B XOJE TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH U MPECTABIEHO PA3JIMYHBIMUA BUIAMHU OLIEHOUYHBIX CPEJCTB.

Jlnst oneHKu cOpMHUPOBAHHOCTH B paMKax JaHHOW AMCHUIUIMHBI KommereHuuu [1K-3
IpenojiaBaTeieM OLEHUBAETCA  COJep)KaTelbHass CTOPOHA M KadecTBO  MaTepuasios,
NPUBEJCHHBIX B OTYETax CTyJCHTa 1Mo Ja0opaTOpHBIM paboram, mpu paboTe y JOCKM Ha
NPAaKTUYECKUX 3aHATHUAX, KOHTPOJBHBIX paboTax. YUHTBIBAIOTCS TaKkKe OTBETHl CTYJCHTa Ha
BOMPOCHI TIO COOTBETCTBYIOUIMM BHUJaM 3aHATUH TNPH TEKyLIIeM KOHTPOJE — KOHTPOJIBHBIX
orpocax, 3alluTax J1abopaTopHbIX padboT, 3aJaHUH Ha MIPAKTUUECKUX 3aHATHSIX.

[TpuHuMaeTcs BO BHUMaHKHE 3HAHMe 00YJaIOIIMMHUCS:

— OCHOBHBIX TOHSATMH W HMHCTPYMEHTapHs OCHOB MAaTeMaTH4eCKOIro aHaju3a,

T PepeHIMaTbHOI0 UCUUCIIEHUS, HHTEIPAJIbHOTO MCYHMCIICHUS, YIEMEHTOB TEOPHH
1OJIsl, TEOPUH PSA0B, TeopuH U epeHIHaTbHBIX YpaBHEHHH, Teopun (yHKUIUN
KOMIUIEKCHOW MEPEMEHHOU U ONEPALIMOHHOTO UCYUCIICHHUS;

— OCHOBHBIX MaTEMAaTUYECKUX MOJETICH;

— CTPYKTYpPBI COBPEMEHHOW MaTeMaTHKH;

— METOJI0JIOTHH IPOBEICHHS KOJIMYECTBEHHOTO aHAJIN3a U MOJCIMPOBAHMS TOBEICHUS

TEXHUYECKHUX CUCTEM, COOBITHH U MPOLIECCOB;

— METOJIOB TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOTO UCCIIEJOBAHUS B 00JIACTH PELICHUS

3a1a4 IpoeCcCUOHATIBLHOM 1eATeIbHOCTH;

HAJINYUE YMEHHUI:

— pemiaTh TUIOBBIE MATEMATHUYECKUE 3aJ1a4H, UCIOJIb3yeMble IPU MPUHATHU TEXHUUYECKUX
pELICHHUI;

— HCIOJB30BaTh MATEMATUYECKUM S3bIK M1 MAaTEMaTUUYECKYI0 CUMBOJIMKY MPHU MOCTPOCHUU
MaTeMaTUYCCKUX MOJICIICH;

— 00pabaTbIBaTh SMIIUPUYECKHE U HKCIIEPUMEHTAIbHbIC JAHHBIE;

IIPUCYTCTBUE HABBIKOB:
— NPUMEHEHUS METOJOB MAaTeMaTH4YEeCKOrOo aHajau3a JJIs pPELIEHUS THUIOBBIX
MaTEMAaTHYECKUX U NPUKJIAJHBIX 33]a4;

Ha mpakTtuyeckux 3aHATHAX, 3allUTE JIAOOPATOPHBIX M pacyeTHO-rpauveckux padoT
3aaercs 2 BOIpoca U3 MPUMEPHOTO MEepeyHs, YKa3aHHOTO B 11.6.3 (BOMPOCH! 3K3aMEHAITHOHHOM
IIPOrpaMMbl), HAIIpUMEP:

1. Maiite onpeaenenue npeaena GyHKIUU B TOUKE.

2. Cdhopmynupyiite moHATHS: OeckoHeUyHO Maibie (0/M) m OeckoHedHO Oombinue (6/0)
¢dbynkuun. [ToscHuTe X CBOMCTBA.

3. CdhopmynupyiiTe KpUTepHii SKBUBAICHTHOCTH O/M M TeOpeMy O 3aMeHE 3KBUBAJICHTHBIX
0/M B Tipesienax.

4. Omnpenenute ClEAyIOUIMEe TMOHITUSA: HEMPEPHIBHOCTh (DPYHKIMH, OJHOCTOPOHHSSA
HETIPEpPBIBHOCTh. HenpepbIBHOCTE CyMMBI, TPOM3BEACHHS, YAaCTHOTO W  CIOXHOM
¢ynkunu. Toukn pa3peiBa GyHKINU U UX KJIACCH(PUKAIIUSL.

[TonHpli oTBET HaA  OOMH  BOIPOC  COOTBETCTBYET  MOPOrOBOMY  YPOBHIO
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM Ha JJaHHOM 3Tare ee (OpMUPOBaHUs, OJHBIM OTBET HA OJIUH
Y YaCTUYHBIA OTBET Ha BTOPOM — IMPOJABUHYTOMY YPOBHIO; IIPX IIOJIHOM OTBETE HA JiBa BOIIpoOca
— 3TAJIOHHOMY YPOBHIO.
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CdopmupoBaHHOCTH YPOBHSI KOMIIETEHIIMM HE HIXKE MOPOTOBOTO SIBISIETCSI OCHOBAHUEM
JUTSI TOTTYCKa 00y4JaromIerocs K MpoMeXyTOYHOHN aTTeCcTalliy 10 JaHHOW AUCIIUTLIINHE.

[Ipu omenke chopmupoBanHoctu komrereHnuu OIIK-2 mpemomaBaTenemM OlEHUBACTCS
cojiepxaTesibHasi CTOPOHA W KayeCTBO MATEpUAOB, MPHUBEICHHBIX B OTYETAaX CTYJEHTa IO
71a00paTOPHBIM OTYETAM:

41%-59% MPaBUJIbHBIX OTBETOB COOTBETCTBYET IIOPOTOBOMY YPOBHIO
c(OpMHPOBAHHOCTH KOMIIETEHIIMU Ha JaHHOM JTare ee (OpMHUPOBAHUS;

60%-79% - NpOIBUHYTOMY YPOBHIO;
80%-100% - 3TaJIOHHOMY YPOBHIO.

CdhopmupoBaHHOCTH YPOBHSI KOMIETCHIIMA HE HUXKE MTOPOTOBOTO SIBIISIETCSI OCHOBAHHEM

JUTsL TOTTyCKa 00y4aromierocs K MpoMeXKyTOYHOM aTTecTalluu M0 JaHHOW AUCLUILIINHE.

YpoBens chopmupoBanHocTu kommeTeHIuu OK-7 mpoBepsercs OnmocpenoBaHHO, T.K.
C(bOpMI/IpOBaHHOCTI: BJIMACT HAa KAYCCTBO BBIIIOJIHCHUSA CTYACHTAMU Bal[aHHfl, HCIOJIb3YCMbIX JJISA
IIPOBEPKU UHBIX KOMIIETEHIIUH.

DopMOil MPOMEKYTOYHOM AaTTECTAlMM IO JAaHHOW WCHUIUIMHE SBJISIETCS JK3aMEH,
oueHuBaeMmblii 1o mnpuHsATod B HUY «MDU» uerhipexOamuibHOl cucteme: "OTIMYHO",
"xopomo", "ya0oBIeTBOPUTEIBbHO", "HEYIOBIIETBOPUTEILHO" .

DK3aMeH MPOBOAUTCS B YCTHOU (hopme.

Kpurepun onieHuBanus (B COOTBETCTBUH ¢ MHCTPYKTHBHBIM nucbMoM HUY MOMU or 14
Mmas 2012 roga Ne 1-23):

OneHKkd  «OTIUYHO»  3aCHY)KUBAaeT  CTYICHT, OOHApPYKXUBIIMH  BCECTOPOHHEE,
CUCTEMAaTUYECKOE U IITy0OKOe 3HaHWE MAaTepHalIOB U3yYEeHHOW AUCLHUILIMHBI, YMEHHE CBOOOIHO
BBITIOJIHSTH 3aJlaHUs, MPEAYyCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIWNM OCHOBHYIO U 3HAKOMBIH C
JOTIOJTHATEIILHON  JIUTEpAaTypol, PEKOMEHJIOBAaHHOW pabodeil MIporpaMMmoi AWCITUTUIMHBL,
MPOSIBUBIINKA TBOPUYECKHUE CIIOCOOHOCTH B TIOHMMAaHWHW, U3JOKEHUU U HCHOJIb30BaHUU
MaTepuajoB M3yYEHHOW IUCHUIUIMHBI, O€3yNpeyHO OTBETUBLIEMY HE TOJBKO Ha BOMPOCHI
Owiieta, HO M Ha JIOTIOJHHUTEIBHBICE BOMPOCHI B pamMKax paboueidl mporpamMmbl JUCIUILIAHBI,
MPABUJIbHO BBINOJIHUBILIEMY MTPAKTUUECKHE 3a/laHNE

O1neHKH «XOpOIIOoY 3aCly’KMBAET CTYICHT, OOHAPYKHUBIIHMI MOJHOE 3HAHWE MaTepHhala
M3YYEHHON TUCIUIUIMHBI, YCIENIHO BBIMOJHSIOMNNA MPEeIyCMOTPEHHbIE 3aJaHus, YCBOUBIIUN
OCHOBHYIO JINTEPATYPY, PEKOMEHJOBAHHYIO pabodell mporpaMMoOil TUCIUIUIHHEI; TTOKa3aBIIeMyY
CUCTEeMAaTUYECKUN XapakTep 3HaHWM MO TUCUUILUIMHE, OTBETUBIIEMY Ha BCE BOIIPOCHI Ouiera,
NpaBUJIBHO  BBIMOJHUBIIEMY MPAKTUYECKHE 3a/laHhe, HO JOIMYCTUBIIEMY TIpPU ITOM
HENPUHLUIAATIbHBIE OLIIUOKY.

OneHKrd  «yIOBICTBOPUTEIBHO» 3aCITy)KMBAaeT CTYICHT, OOHApYXUBIIMK 3HAHHE
MaTepuaia W3y4YeHHOW IUCIUIUIMHBI B 00BbeMe, HEOOXOIWMOM IS JajdbHEHIeld y4deObl W
npencTosimeil paboTel 0 MPO(ECCHu, CIPABISIOMIUNCS C BHIMOJHEHHEM 3aJaHUi, 3HAKOMBI C
OCHOBHOM JINTEPATypOH, pEKOMEHIOBAaHHOHN paboueit mporpaMMoil JUCITUTIIIUHBI; JOITYCTHBIINM
MOTPEIIHOCTh B OTBETE HAa TEOPETHUYECKUE BOIPOCHI W/WUIU TPH BHIOJHEHUH MPAKTHYECKUX
3aJaHui, HO OOsagaronIuii HeOOXOAUMBIMU 3HAHUSMH JIJISl UX YCTPAHEHUsS MOJ PYKOBOJACTBOM
npernoaaBaress, MO0 HEMPaBUILHO BBIMOJHUBIIEMY MPAKTHYECKOE 3aJaHue, HO MO yKa3aHUIO
IpenojaBaTesiss BBIIOJHUBIIUM JpyrHue MpakTUYECKHWEe 3aJaHusg U3 TOro XKe paszzena
JTUCLUTIITUHBI.

OrneHka «HEYyTOBIETBOPUTEIBLHOY» BBHICTABIISIETCS CTYEHTY, OOHAPYKUBILIEMY CEPbE3HbIE
npoOenbl B 3HAHUAX OCHOBHOTO MaTepHalia W3YYCHHOW JUCIUIUIMHBI, JOMYCTHBIIEMY
MPUHLIMITHATIbHBIE OIIMOKY B BBHIITOJIHEHUH 3aJJaHU, HE OTBETUBIIEMY Ha BCE BOIIPOCHI OmieTa u
JIOTIOJIHUTEIbHBIE BOIPOCHl M  HEMPABWILHO  BBIMOJHUBIIEMY MPAKTHYECKOE 3a/laHHe
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(HempaBUJIbHOE BBIIIOJHEHHUE TOJBKO IPAKTUYECKOIO 3aJaHusl HE ABISETCA OJHO3HAYHOU
IPUYMHOM JJI BBICTABJICHUS OLEHKH «HEYJOBJIETBOPUTENbHO»). Kak mnpaBuio, oneHka
«HEYJIOBJIETBOPUTEIBHO CTABUTCSA CTYICHTaM, KOTOPbIE HE MOTYT IPOJOJDKHTH OOy4eHHe IO
oOpa3oBaTenpHONW MporpamMme ©0€3 JIOMOJHUTENBHBIX 3aHATHH 10  COOTBETCTBYIOIIEH
TUCUMIUIMHE ((GOPMHMPOBAHUS M  Ppa3BUTHS KOMIIETEHIMH, 3aKpeIUIEHHBIX 3a JaHHOU
JUCIUIUINHON). OIlEHKa «HEYIOBJIETBOPUTEILHO» BBICTABISETCS TAKXKE, €CIU CTYAECHT: IMOCIIE
Hauaja 3K3aMeHa OTKa3ajlcsd ero cllaBaTh WIM HApYIIMJ MpaBHUJIA CAAa4M 3K3aMeHa (CIUCHIBA,
MIOJICKA3bIBaJl, 0OMaHOM IBITAJICS TOJIYYUThH O0Jiee BBICOKYIO OLIEHKY H T.JI.

B 3aueTHYIO KHIKKY CTYJICHTA BRIHOCSTCS DK3aMCHAIIMOHHEIC OICHKM 10 JUCIHUIINHES 32 |-
2 CEMECTPHI; B BBIMMCKY K JIMIJIOMY BEIHOCHUTCS DK3aMEHAIIMOHHAS OLICHKA 32 2 CEMECTD.

6.3 TunoBble KOHTPOJIbHbIE 3aJaHUSI UJIM WHbIe MATepHAJIbl, He0OXO0AUMBbIE I
OLIEHKM 3HAHWIi, YMEHUIl, HABBIKOB M (MJH) ONBITA [EATEJbHOCTH, XapaKTEePHU3YHIIHX
sTanbl GopMHUPOBAHUA KOMIIETEHIUII B MpoLecce 0CBOEHMsI 00pa30BaTeJIbHOM MPOrpaMMbl

Bonpocer o hopmMupoBaHUIO M Pa3BUTHIO TEOPETHUECKUX 3HAHUI, MPETyCMOTPEHHBIX
KOMITETEHIMSIMU, 3aKPETJICHHBIMU 33 JAUCUUIUIMHON U3JI0KEHBI [0 COOTBETCTBYIOIIUM TEMaM B:
1. B.®. Yynecenko. COOpHUK 3aJaHUN MO CHEIUATBHBIM KypcaM BBICIIEH MaTEMaTHKH.
TunoBsle pacuétel. M.: Beicmas mkona, 2007. — 190c. Yynecenko, B.®d. CoopHuk
3aJaHUil 1O CHeluaJbHBIM KypcaM BbICIIEH MaTeMaTUKH (TUIOBBIE pPacyeThl)
[DnexTpoHHBIH pecypc] : yuebHoe nmocobue. — DnektpoH. naH. — CII6. : Jlans, 2010.
— 192 ¢. — Pexxum nmoctyma: http://e.lanbook.com/books/element.php?pll _id=433
2. Ky3Heunos, Jleonna Antonosny. COOpHUK 3aJaHMii 1O BbIcuIied MaTematuke.Tumnossie
pacueTsl : yueoHoe ocodue / JI. A. KysnenoB .— UM3n.12-e ucnp. — CII6. : Jlans, 2013
— 238,[2]c.
3amaun MO TPUOOPETEHHIO M Pa3BUTHUIO TMPAKTUYECKUX YMEHMM, MPerlyCMOTPEHHBIX
KOMIIETEHIIMSIMU, 3aKPEIJICHHBIMU 32 JUCHUIUIMHON (IIPUMEpHI BOIMPOCOB K MPAKTUYECKUM
3aHATHUSAM, J1a0OPATOPHBIM paboTaM) U3JI0KEHBI IO COOTBETCTBYIOITUM TEMaM B:
1. Yynecenko, B.®. COopHUK 3amaHUil MO CleNHATHHBIM KypcaM BBICIIEH MaTeMaTHUKH
(TumoBBIE pacdeThl) [DIEKTPOHHBIA pecypc] : yueOHoe mocodbue. — DIEKTPOH. JTaH. —
CII6. : Jlanp, 2010. — 192 C. — Pexum J0CTyHa:
http://e.lanbook.com/books/element.php?pll_1d=433
2. Ky3Heunos, Jleonna AntonoBny. COOpHUK 3aJaHMii 1o BbIcuIei MaTematuke.Tumnossie
pacueTsl : yuebHoe ocodue / JI. A. Ky3nenoB .— UM3zn.12-e ucnp. — CII6. : Jlans, 2013
— 238,[2]c.

Bormpocsl 110 3aKpeIIeHHI0 TEOPETUYECKUX 3HAHUM, YMEHUN U NIPAKTHUYECKUX HABBIKOB,
IIPEyCMOTPEHHBIX KOMIIETCHIIUSAMU

OK3aMEHallMOHHAs MporpaMma
1 cemectp

Onpeaenurenu, CBOWCTBA, CIOCOOBI BEIUUCIICHHS.
JInHenHbpIe onepauny HaJl BEKTOPaMH, HX CBOMCTBA.
CkansipHoe NMpou3BeAeHUE, CBONCTBA, BHIYUCIICHUE.
BektopHoe npousBeneHre, CBOMCTBA, BEIYUCIECHUE.
CwmermaHHOE MPOU3BEICHUE, CBOMCTBA, BRIYMCIICHHUE.

Nk W=
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[110cKOCTh, pa3nuyuHbIe BUABI YPABHEHUS MJIOCKOCTH
a) YypaBHEHHME IUIOCKOCTH, TMPOXOMSAIIEeH dYepe3 3aJaHHYI0 TOYKY
NEPIEeHIUKYIISIPHO 33JJTaHHOMY BEKTOPY,

8.0) obiee ypaBHEHHE MIJIOCKOCTH,

9.B) ypaBHEHHE ILUIOCKOCTH B OTPE3KAX.

10.
1.

12.
13.
14.

15.
16.
17.
18.
19.
20.

21.

22.

23.
24.

25.

26.
27.

28.
29.

30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

PaccrosiHue OT TOYKH JI0 MJIOCKOCTH.

B3anmHoe pacrionoxeHne IoCKOCTEN. Y CIIOBUS MapAJLIEIbHOCTH U
MEPIECHANKYISPHOCTH MIIOCKOCTEH.

[Ipsimast B pOCTPAHCTBE, pA3JINYHbIE BU/Ibl YPABHEHUS PSIMOM.

Ob61ee ypaBaenue npsimoil. [lepexos ot o01iero kK KAHOHUYECKOMY YPaBHEHUIO.
B3anmHoe pacrionoxeHue npsMbIX. Y CI0BUS NEPIEHIUKYIISIPHOCTH,
MapayIEIbHOCTH, IEPECEYEHUS] TPSIMBIX.

B3aumHoe pacronoxeHnue npsMon U INIOCKOCTH.

Kpussie BToporo nopsiaka. dmiunc. KaHoHnueckuil BUJl, CBOMCTBA.
['umep6ona. Kanonwueckuii BuI, CBONCTBA.

[Tapabomna. Kanonnyeckuii Buj, CBOMCTBA.

Martpuusl. JInHelHHbIE ONIepali HAJl MATPULIAMHU, KX CBOWCTBA.

Henuneitnble onepanuu HaJ MaTpuliaMu (YMHOXKEHHE, TPAHCTIOPUPOBAHUE), UX
CBOICTBA.

O6patHas maTpuia. TeopeMa CyIiecTBOBaHUS, €UHCTBEHHOCTb, CBONCTBA.
Marpuunble ypaBHEHUS.

Pemenne cucrempl IMHEWHBIX YPaBHEHUN MaTpUYHBIM MeTOnOM. [IpaBuiio
Kpamepa.

Paur matpunel. Onpezenenue, BelUMCIeHUE. DlIeMEeHTapHbIe TpeoOpa3zoBaHusl.
Cucrembl nuHelHbIX ypaBHeHUH. Teopema Kponekepa — Kanemnu o
COBMECTUMOCTH CUCTEM.

OpHOpoIHbIE U HEOAHOPOIHBIE CUCTEMBI JINHEWHBIX ypaBHeHHH. O01iee
petrenue. @yHaaMeHTalbHas CUCTEMA PELICHUN.

JInHeHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB JIMHEWHOTO TPOCTPAHCTBA.
basuc nuneliHoro npocrtpancTtsa. Pasmepnocts. Koopaunarsl. JlevicTBus Hax
BEKTOpaMH B KOOPAMHATHOU (hopme.

DyHKIIUU, CTTOCOOBI 3a]aHus. DJIEMEHTapHbIC (PYHKITUH.

HOCHGHOB&TGHBHOCTB, MOHOTOHHOCTb U OTPaHUYCHHOCTD. Hpe;[en IIOCJICA0OBATCIIbHOCTH.
Teopemsl 0 mpezenax mociae10BaTeIbHOCTH.

[Ipenen ¢pynkuuu B Touke no Kommu u no I'eitne. [Ipenen GpyHkimm Ha 66CKOHEYHOCTH.
[Ipenen cymMBbl, MPOU3BEACHHMS, YaCTHOTO (DYHKITHIA.

Teopema o penesnie MPOMEKYTOUHON (DYHKITHH.

BeckoneuHo Maible (PYHKIIMM U UX CBOWCTBA.

bunom HerotoHa.

3ameuaTeNbHbIE MPEeIbI.

CyMMa 1 nipou3BeicHHe OECKOHEYHO MaJION UM OTpaHUYCHHOW (PYHKITHH.
OKBUBaJIEHTHEIE OECKOHEYHO Majble, TaOIHIA.

HenpepriBHOCTH (YHKIIUU B TOUKE.

OAHOCTOPOHHME TIPEIEIIbl U OJJHOCTOPOHHSSI HEMPepBIBHOCTH. Kitaccuukanus Touek
pa3pbiBa.
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40. CpoticTBa (pyHKITMI, HEMTPEPHIBHBIX HAa OTPE3KE.

41. IlpousBoaHasi, reOMETPUUECKUN U MEXaHUYECKUN CMBICI. Y paBHEHUE KacaTeIbHOU U
HOpMaJu K KPUBOM.

42. Muddepenunpyemocts, nuddepennman. Kputepuii nuddepennupyemoctu.
HenpepsiBHOCTD muddepermupyeMoit GyHKIIUN.

43. IuddepenurpoBanue cyMMbl, POU3BEACHUs, YacTHOTO. [luddepenumrpoanue
OCHOBHBIX 2JIEMEHTapHbBIX (PYHKIIUH.

44. NuddepenunpoBanue cinoxuoil pyHkun. MaBapuanTHOCTH hopMbl Auddepernnaia.
HuddepennmpoBanne 00paTHON HYHKIIHH.

45. lnddepennmpoBanre 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKITHIA.

46. ITlpousBoanpie BeICIIHX MOPsAKOB. Dopmyna JleiioHuIIA.

47. Tlapamerpuueckoe 3ananne Gynkiuit. Juddepennmporanue GyHKINMA, 3aTaHHBIX
napamerpuuecku. ['unepbonnyeckue GyHKINH.

48. Teopembl ®epma, Poss.

49. Teopemsl Jlarpanxa, Komm.

50. [IpaBumo Jlonurans. CpaBHEHHE POCTa CTETICHHOMU, JTorapuMUYECKON 1 TTOKa3aTeIbHOU
GyHKUINHA.

51. Teopema Teiinmopa. @opmyina Teiopa ¢ octaTouHbpIM WieHOM B (hopme [leano u
Jlarpanxa. ®opmyna Telaopa 111 OCHOBHBIX 3JIEMEHTAPHBIX (QYHKINH.

52. MonotonHble GyHKIHMH. [locTaTOYHOE YCIIOBHE MOHOTOHHOCTH.

53. DkctpemyMmbl. Heobxonnmoe yciaoBue skcTpemymMa. JloctaTouHoe yciaoBUE KCTpeMyMa.

54. BeimykiiocTh. J[ocTaTo4HOE YyCIIOBHE BBITYKIOCTH.

55. Touku neperuda. Heo6xoaumoe ycnosue neperunda. JlocrarouHoe yciaoBue neperuoa.

56. AcumnToTel. IX HaX0XKOCHHUE.

57. IlepBoobpa3zHas. HeonpeneneHHbIN HHTETPAN U €T0 CBOWCTBA.

58. Tabnuia nHTETpaANOB. 3aMeHa MIEPEMEHHBIX U HUHTETPUPOBAHUE T10 YaCTSIM B
HEOIpEeIeIEHHOM UHTETpaIe.

59. UnTerpupoBanue palioOHATBHBIX (DYHKITHIA.

60. IaTerpupoBanue ApoOHO-IMHEHHBIX ¥ KBAIPATUYHBIX HPPAIMOHATILHOCTEH.

61. UuTerpupoBanme paliioHAIBHBIX (DYHKIIMI OT CHHYCAa U KOCHHYCA. Y HUBEpCabHas
TPUTOHOMETPHUUECKAs TOICTAHOBKA.

62. OnpeneneHHbId HHTETpajl, ONpPeIeICHUE U CBOMCTRA.

63. Teopema o nuddepeHpoBaHUN UHTETpasa o BepxHemy npenerny. Popmyna Helorona-
JletiOHUIA.

64. 3aMeHa NepeMEHHON ¥ UHTErPUPOBAHKE 110 YACTSIM B OIIPEJICIICHHOM HUHTETpAJIE.

65. BeruucieHue ¢ moMOIIbI0 ONPEACIICHHOT0 HHTETpalla TJI0Ma e TIIOCKUX Quryp.

66. Beruncienue oo0beMa Tena BpalleHus U JUIMHBI KPUBOH.

67. HecoObcTBenubie nHTErpaisl 1 u 2 pona. X BeuuciacHUE.

68. OyHKIIMM HECKOJIBKUX NIEPEMEHHBIX: OIIPENIETICHHE, IPEEIN, HENPEPBIBHOCTD, YaCTHBIE
MIPOU3BOIHBIE, TOJTHBIN AU(depeHIrai, ypaBHeHNEe KacaTeIbHON TNIOCKOCTH U HOPMaJH
K ITIOBEPXHOCTH.

9K3AMEHALIMOHHAS TIPOT'PAMMA

2 cemecTp
l. JIBOMHBIE U TPOMHBIE HHTETPAJIbI, BBIYUCIICHUE B IEKAPTOBBIX KOOPAUHATAX.
2. 3aMeHa IEPEMEHHBIX B KPATHBIX MHTETPAJIOB, BBIYMCICHUE B MOJSAPHBIX,

WINHAPHUYECKUX, CHEPUIECKUX KOOPHHATAX.
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3. YucnoBo# psij, cCXOAMMOCTh, cymMa. I 'eomerpudeckuii psia. OO000IICHHBIH
rapMoHu4eckuil psa. HeoOXoauMblii MpU3HAK CXOIMMOCTH.
4. JlocTaTouHbIe MPU3HAKU CXOAMMOCTH 3HAKOMOJIOKUTEIbHBIX PSAIOB (TEOPEMBI

cpaBHeHwUs1, mpu3Haku [lanambepa, Koy, nHTErpaibHbIi).

5. 3HakornepeMeHHbIe psasibl. AOCOMIOTHAS U yCJIOBHAs cxoauMocTH. [Ipu3Hak Jleitoaua.
6. OyHKIHOHATBHBIE psAbl. O0IACTh CXOAMMOCTH.

7. Crenennotii psia. Teopema Abens. UHTepBan u painyc CXOIUMOCTH.

8. CBoiicTBa CTENIEHHBIX PS/IOB.

9. Psin Tetinopa. Paznoxenue smeMeHTapHBIX (PYHKITUH.

10. OproronanbHble cucteMsl GyHKIMH. Tpuronomerpuueckuit paa. Psan @ypee. YcenoBus
HMupuxie, Teopema Hupuxie. Psg @ypbe A 4eTHBIX U HEYETHBIX (DYHKITHIA.

11.  Kpusonuneitnslie unterpaisl 1 u 2 pona. @opmyna I'puna.

12. CxkansapHoe niosne. ['paqueHT 1 mpou3BOIHAS O HampaBiaeHuto. Bekropuoe nose. [Totok
BeKkTOpHOro noiisi. @opmyna Ocrporpaackoro-I aycca.

13. Hupkynsinusa BektropHoro noiist. Potop. @opmyina Crokca.

14.  KommekcHble uncina, 1eicTBrs B anredpanyeckoii popme. ['eomerprueckas

UHTEpIpeTanys, TPUrOHOMETpUYEcKas U NokasaTeibHas popma. JleficTBus B
TpUroHoMmeTpuueckot popme, popmyna MyaBpa, U3BlI€UEHUE KOPHEH.

15. Oynk1mu KoMmruiekcHoro nepemerroro (OKII), ux reoMeTpudecKkuii CMBICI.

16. Huddepernupoanune OKII, anamutuunocts. Ycnous Komm-Prumana.

17. DnemMeHTapHbIe (YHKIIMU U UX CBOMCTBA (eZ ,Lnz, sinz, cosz, shz, chz).

18. KomnnekcHslilt uaTerpan, ero Beraucienue. MuterpanbHas teopema Korn.
Wnterpansaas Gopmyna Komrm.

19. Psin Tetinopa B komruiekcHoi oomactu. Psin Jlopana.

20. N3onupoBaHHbIE 0COOBIE TOUKHU, UX KIACCU(PUKALINS.

21. [Tontoc, BBIUETHI, BHIYUCICHUE BEIYETOB. OCHOBHAsI TEOpEMA O BHIUETAX.

22. Teopema Koiin 0 Beiuerax. Beruncienrue HHTETpaioB ¢ TOMOILBIO BHIUETOB.

23. Huddepennmanbapie ypaBHEHHS IEpBOro nopsiaka. 3agada Ko, Teopema Komn.
OO11ee 1 9acTHOE peIIeHusl.

24. VYpaBHeHUS C pa3aeisSONIMMUCS IEPEMEHHBIMU, JIMHEHHBIE YPABHEHUS TIEPBOTO
NopsIIKa, ypaBHEHUS bepHYITH, ypaBHEHHS ¢ OTHOPOAHBIMU (DYHKITUSIMU, AITOPUTMBI PEIICHHSL.
25. Juddepennuanpabie ypaBHEHUS N-TO TOPsAAKa: 3aaada U Teopema Ko, obmiee n
YaCTHOE pelIeHUs. Y paBHEHUS, JOMYCKAIOUME TOHMKEHUE MOPSIKA.

26. JIuneiinas 3aBucUMOCTb cucTeMbl GyHKIMA. Onpeaenurens BpoHckoro.

217. Jluneitasie oqnopoansie ypapaenus (JIOJY). CtpykTrypa o01iero pemeHus.

28.  Jluneiinpie HeomHOpoaHbie ypaBHeHus (JIH/Y). CtpykTypa obmiero pereHusl.
29.  JIOAY c noctosHHBIMU KO3 UiimeHTaMu. AJrOpUTM pPEILICHHS.

30. JIHAY c nocrossHHBIMU KO3 PHUITMEHTAMHU U TTPABOM YaCThIO CTIEIIUATBLHOTO BUIA.
[Tox6op wacTtHOTO perenus. MeTo1 BapHaliy MPOU3BOJIBHBIX TTOCTOSHHBIX.

[TprMeprl KOHTPOIBHBIX PadbOT

1 cemecTp.
JInneiinas aaredpa
BAPUAHT Ne 1

3agava 1. Beruncnuts 2B - E. Halitu 10 13 npousseneHuii AB unu BA, koTopoe umMeeT cMbICT.
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[3 21 71 0 2
12 3 1T B=|0 -2 1
2 -3 -2

3amaya 2. BeraucauTh onpeneuTeNb pa3ioKEeHUEM 0 2 CTPOKE U 3 CTOJIOITY.

3 2 1
2 3 1
2 1 3

3amaua 3. Haiitu matpuily, oOpaTHYyr0O OCHOBHOM MaTpPHIIE CUCTEMBI. PEIIUThL cHCTEMy METO0M

00paTHOI MaTpHIIBI X, t+Xx,+ 2x 3 = —4

4x,+x, +4x; =-3

3agaya 4. MccienoBaTh Ha COBMECTHOCTh. Pemuth MmeTonoMm ["aycca.

3x;, +2x,—4x; =8 X, +x,+x; =0
2x,+4x,=5x; =11 X, —x,+2x;=0
X, —2x,+x; =1 2x,+x;=0

3amaya 5. Pemuth cuctemMy B 3aBUCUMOCTHU OT MapaMmeTpa C:

x+cy=1
—-cx+y=1

3agaua 6. Cymectsyer mu matpuua A [2x 2], taxas, uro A = —F ? Taxoit %e Bonpoc s
MaTPHIIBI A [3 X 3].

Ipenennt
BapuanTt 1
. X —4x*=3x+18 oA x+H13-24x+1 . COS3x—cosx
1. Iim 3 5 2. lim 3. lim >
=3 x° =5x"+3x+9 3 Iy -9 xor o fgT2x

20



PIIJI B1.5.14 «Briciiast MaTeMaTHKa

1

. Sin(x2/72') . e —e . 1+x 2% sin® x
4, hm% 5. 111’11—2 6. i - =
xox sl 9 1 sin(x” —1) 1+ x*5"

In(3+2x)

¢ B
s 2 4 3
M34M_

x—1 X x—0

2
x>0\ arcsin” 4x

1 cemecTp.
HNHuTerpainsl

Bapuant Ne 1

1 dx 7Zi2 COSX 3dx
D || —=+1|dx; 2)|———=; 3) —dx; 4)
I[é/x_z ] I(2x g 3 j

13 dx

o, x j
5) | ——; 6) |x-cos(3x+2)dx; 7) || 3sin——1 |dx;
)£7+T—4 ) [x-cos(3x+2) )g( -

8) V(£)=5t° —3t+2 (we), ty=lc, r=2¢.8-2

9) D.'y=x2+6, y=-5x. Sp-?

2 cemecTp.
Pann1

Bapmuanr 1

1. UccnenoBats Ha CXOOUMOCTD i n+l
| =

n=2

2 5" (n+1)
2. UccnenoBaTh HAa CXOOUMOCTE Z%
n=l1 n

3. UccnenoBars Ha CXOAUMOCTD z(—r
n’ +1)lnn
2 2n—1
3n

n=1

5. Haiit 0651acTh CXOAMMOCTH psija Z((—l)n(x +3)".

3n—1)2

6. Haittu cymmy psna ) (n+4)x".
n=0

21

+sinx x> —6x+10

2x+1
i — In(2—x)
- ﬁm(mj 8. lim(zx lj NN lim /4 cos 3x + xarctg(1/ x)



LTREMAEHCK HA

mynaAn
PIIJI B1.5.14 «Briciiast MaTeMaTHKa o :

MM

. - 2
7. Pasnoxuts B psa Teitnopa nmo crenensm x: SIn” 2x
0,5
8. Beruncnuts ¢ norpemHoctsio 0,01: I cos(zx2 )dx.
0

-1,-2<x<0,
9. Pa3noxwuts B pan Oypbe QYHKIMIO, 331aHHYI0 Ha nepuoge: f (x) =
3,0<x<2.

2 cemecTp.
OoObikHOBeHHbIE MM depeHIUANbHbIE YPABHEHUS

Bapuanrt 1
3anaua 1. Pemuts ypasuenue 20xdx —3ydy = 3x” ydy — Sxy>dx.

3anaua 2. Pemmts 3amauy Ko ) + Y x4, y(1)=0.

X
3amaua 3. Halitu uactHoe pemieHue ypaBHeHus y"—2)'+5y =0, yIOBIETBOpSIOLIEE
HaYyaJIbHBIM YCJIIOBUSIM y(O) =1, y'(O) =2.

3anaua 4. Penmnts 3amauy Komm  °yy" +1=0; y(1)=1, '(1)=:/3/2.
3anmaua 5. Haiitu obmiee pemienue y” + y = 4cosx

1

3anaua 6. Haiitu o6mee peurenue y" + y =
COS X

6.4 MeToauueckne MaTepualjbl, onpeaesime Npoueaypbl OHeHUBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA JAeSTEJbHOCTH, XAPAKTEPHU3YIOIIUX IJTalbl
¢dopmupoBaHuss KOMIIETEH U

IIpouenypsl OLEHHMBaHUSA 3HAHUM, YMEHHUHN, HABBIKOB, XapaKTEPU3YIOIIUX OTallbl
(opMHpOBaHUS KOMIIETCHIMH, HM3JI0)KEHbl B METOAMYECKUX PEKOMEHJALUSAX IO H3YyYEHHIO
KypcoB: «Maremaruka», «Bblciias wmaTemaTuka», B KOTOpPbIE BXOASIT METOAMYECKUE
PEKOMEHJALNN K BBIIOJHEHUIO PAacU€THBIX 3aJaHUM M 3aluTe J1JaOOpaTOPHBIX padoT, 3al1aHUi
HAa CAMOCTOSITETIbHYIO padoTy.

7. IlepeyeHb OCHOBHOI U ONOJHUTEJIbHOU Y4eOHOH JIMTEPATYPbI, HEOOXOAMMO /1A
OCBOEHUS TUCHMUILINHBI

a) OCHOBHAs JIUTEepaTypa

1. Hazapos A.M., Hazapor WM.A. Kypc MaremaTuku aias HeMaTeMaTUYECKUX
CIIENMAILHOCTEN M HamNpaBJICHWH OakaiaBpuara: yuyeOHoe mocoOue majisi By30B. M.:
Jlansb, 2011. - 566¢. 9BC: HazapoB A. 1. Kypc MareMatuku ajis HeMaTeMaTH4eCKUX
CIIENMAILHOCTEN W HampaBjeHuW OakanaBpuaTa [DIEKTpOHHBIN pecypc| : ydeOHOe
nocobue / Hazapos A. U., Hazapo 1. A. — Dnekrpon. gan. — CII6. : Jlans, 2011.
— 567 ¢. — Pexxum nmoctyma: http://e.lanbook.com/books/element.php?pll_id=1797

2. ConoBeéB WM.A., lleenés B.B., UepsakoB A.B., Penun A.IO. Ilpaktuueckoe

PYKOBOJCTBO K pEIICHUIO 3a/Jay IO BbIclIell Marematuke. KpaTHble HHTErpasbl,

Teopusi TOJs, Teopus (YHKIHUM KOMIUIEKCHOTO MEPEeMEHHOTO, OOBIKHOBEHHBIE
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3.

4.

ETMIRAEACK A
{ mynaAn
o

M3

muddepeHManbHbple  ypaBHeHUs: ydeOHoe mocobue mns BVY3os. CII6; M;
Kpacnopgap.: Jlanb, 2009. — 445¢c. OBbC: ConosbeB, U.A. [IpakTrueckoe pyKkoBOACTBO
K peUIeHHIO 3ajady 1o Bbiculed maTemaruke. KpaTHble WHTErpaibl, TEOPHUS MOJI,
Teopusi QYHKIMI KOMIUIEKCHOTO TIEPEMEHHOT0, OOBIKHOBEHHBIC NU(depeHITnaTbHbIC
ypaBHeHUs [DneKTpoHHBIH pecypc] : ydebnoe mocoome / U.A. ComoBbeB, B.B.
[lleBeneB, A.B. UepssakoB. — DnektpoH. nan. — CII6. : Jlanp, 2009. — 446 c. —
Pexxum noctyna: http://e.lanbook.com/books/element.php?pll_id=372

Mbebimkuc A.Jl. MaremaTtuka 1j1si TEXHUYECKHUX BY30B: CleUalIbHbIE Kypchl. M.: JlaHb,
2009. — 633c. A Taxkxke: Mpbmmkuc, A.JI. Maremaruka nias TexHudeckux BY3os.
CrennanbHbie KYPChl. [ DNEKTPOHHBIN pecypc] : yueOHOe mocobre. — DIEeKTPOH. JIaH.
— CIe. : Jams, 2009. — 633 c¢c. — Pexum  pocryma:
http://e.lanbook.com/books/element.php?pll_id=282

Kpemep H.ILI. Teopust BeposATHOCTEH M MaremMaThdecKas CTaTUCTHKA: YUEOHHK JUIs
By30B. — M: JOHUTH-JAHA, 2007- 576¢.

0) 10MOJTHUTEIbHASI JIATEpaTypa

1.

Uynecenko, B.®. COOpHHK 3aJlaHWi IO CHCIHAIBHBIM KypcaM BBICIICH MaTeMaTHKH
(TUTIOBBIE pacyeThl) [DIEKTPOHHBIN pecypc] : ydeOHoe mocodue. — DIEKTPOH. JTaH. —
CII6. : Jlanb, 2010. — 192 c. — Pexum JOCTYyTIA:
http://e.lanbook.com/books/element.php?pll _id=433

bannuun K.B. Matemaruka [31ekTpoHHBIH pecypc] : yuebHoe mocobue / K.B. banaun,
B.H. bameikos, A.B. Pykocyes. - M. : FOnutu-/ana, 2012. - 543 c¢. Pexxum noctyna :
http://biblioclub.ru/index.php?page=book&id=114423

. Hankua A.C. 3agaum ¢ penieHusIMU IO BBICIIEH MaTEMaTHKE, TEOPUU BEPOSITHOCTEH,

MaTEeMAaTHYECKON CTAaTUCTHKE, MaTEeMaTHYEeCKOMY MPOrPaMMHUPOBAHUIO [3IJIEKTPOHHBIN
pecypce] : yuebnoe nmocodue / A.C. lllankun, B.A. [llankuH. - 8-¢ u3a. - M. : JlamkoB u
Ko, 2013. - 432 c. Pexum JocTyna
http://biblioclub.ru/index.php?page=book&id=115811

[Ipenensl: MeToAWYECKHE YKa3aHUS K  pacueTHOMY  3aJaHHI0 [0 Kypcam
«Marematndeckuii aHanu3» u «Marematuka». — Cmonenck: PO ¢umana 'OYBIIO
«MDU(TY)», 2010. -28 c.

Meroandeckue ykazaHus K pacyeTy mo Teme «OObIKHOBeHHBbIE muddepeHIranIbHbIe
ypaBHeHus» Jlennco B.H., Mazanos M.A. — Cmonenck, ®I'bOY BO «HUY MDBN»,
2015.-24 c.

[Ipaktukym no mucuuruinHe «Marematuka» BonkoBa HO.E., CrenenkoBa T.M. —
Cwmonenck, PI'bBOY BO «HUY M3BHN», 2015.-63 c.

0) 1OMOJIHUTEIbHAS JIUTepaTypa

1. bapanoBa E, BacunbeBa H, ®emoroB B. IlpakTuueckoe mocobue 1Mo BbICIIECH
mareMaTHke. TumoBbsle pacuérsl: yuyeOHoe mnocobue st crynaeHtoB. CIIO.:
[INTEP, 2013. — 400c.
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2. llpenenbl: MeTOAMYECKHME YKa3aHUS K pPACUETHOMY 3aJaHMI0 IO Kypcam
«Matemaruueckuid ananm3» u «Marematuka». — Cwmonenck: PUO ¢unmana
I'OVYBIIO «M3OU(TVY)», 2010. -28 c.

3. Meroauueckue yka3aHus K pacuery 1o kypcy «Teopus ¢yHKUNN KOMIUIEKCHOTO
NEPEMEHHOTO U onepanuoHHoe ucuncnenue» bookos B.U.- Cmonenck, [OYBIIO
«MBOU(TY)» ,2010. -34c.

4. Meroauueckue  yKkazaHuss K pacuety 1o TeMe  «OOBIKHOBEHHBIE
muddepennmanbabie ypaBHeHus» JlenucoB B.H., MazanoB M.S. — CmomneHck,
OI'bOY BO «HIY M3N», 2015.-24 c.

5. Ilucemennbii JI.T. KoHcnekT nekuuii mo Bwiclied marematuku. - M.: Aiipuc-
npecc, 2014. - 602c.

8. Ilepeyenb pecypcoB HHGPOPMAIHOHHO-TEJEKOMMYHUKANMOHHON ceTn «UHTepHeT»
HEe00XO0AMMBbIX /151 OCBOEHHS TUCHUILINHBI
1. 1. OOpa3oBatenbHblii MaremaTudeckuii caiit EXPonenta.ru [3meKTpOHHBIH
pecypce] - Pexxum nocryna : http://www.exponenta.ru/
2. EqWorld. Mup mMaTemaTH4ecKux ypaBHEHHUH [3MEeKTpOHHBIA pecypc| - Pexum
nocrtyma : http://eqworld.ipmnet.ru/indexr.htm
3. Oobpa3zoBarenbHblii mopran «MareMaTHKa JUIsl BCeX» [3JIEKTPOHHBIA pecypc] -
Pexxum noctyma : http://math.edu.yar.ru/
4. Maremaruueckuii ¢opym Math Help Planet [snextponsblii pecype] - Pexum
noctyma : http://mathhelpplanet.com/static.php
5. Caiit xadenps! Boiciieit marematuku CO MOU  [snexTpoHHBIH pecypc]. Pexum
nocrtymna: http://kaf-mat-sbmpei.ru

9. MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHMI0 JUCHUIIJIMHBI

JlucuuIuInHa MpelycMaTpUBAEeT JIEKLIMU pa3 B HEJENI0, IPAKTUYECKUE 3aHATHE KAXKAYIO
Henenmo u jJabopaTopHble pabOThI B MEPBOM CEeMECTpe pa3 B JABe Henmenu. M3ydeHue Kypca
3aBepIIAETCs IK3aMEHOM B Ka)KJJOM CEMECTpE.

VYcnemHoe wu3ydyeHue Kypca TpeOyeT TMOCeleHHs JIeKIMHA, aKTUBHOW paboThl Ha
NPAaKTUYECKUX 3aHATHSX M JIAOOPAaTOPHBIX paboTax, BBINOJHEHHS BCEX YYEOHBIX 3aJlaHUH
MPEINOAABATEINS], O3HAKOMJIEHUS C OCHOBHOM U JONOJHUTEIBHON JIUTEPATYPOH.

Bo Bpems JleKIuM CTyIeHT JODKEH BECTU KPATKUN KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKLIUI MperonaraeT NpocMOTp KOHCIIEKTa B TOT K€ JICHb T0CIIe
3aHATHH. Ilpm 3TOM HEOOXOOUMO IMOMETUTh MaTepUallbl KOHCIEKTa, KOTOPBIE BBI3bIBAIOT
3aTpyAHeHus Ui noHuMaHus. Ilpu sToM oOyuarommiicss TOJDKEH cTapaThCsl HAMTHU OTBETHI Ha
3aTPy[HUTEIbHBIE  BOIPOCHI, HCIOJNB3YsS pPEKOMEHAyeMylo  Jjuteparypy. Ecmm ewmy
CaMOCTOSITENIFHO HE YAAloCh pa3o0paThCsi B Marepuaie, Heo0X0AuMo COpMYIHPOBATH
BONPOCHl U OOpaTUTCA 3a MOMOLIbI0 K IPENOAaBaTEN0 Ha KOHCYJIbTALMU WM Onnkaiien
JCKIIHH.

OOyuaroniemycst HEOOXOOUMO  PEryJlsipHO  OTBOAMTH BpeMsl Ul  [OBTOPEHUs
NpPOIIEHHOTO MaTepuaia, MHpOBepsis CBOM 3HAHMS, YMEHHS W HaBBIKM 10 KOHTPOJIBbHBIM
BOIIPOCAM.
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IIpakTHyeckne (CeMHHAPCKHE) 3aHATHS COCTABIISIOT BAKHYIO YacTh MPOQPECCHOHATTBHON
HOATOTOBKH CTYJeHTOB. OCHOBHAsI LIeJIb NPOBEICHUS MPAKTUYECKUX (CEMHUHAPCKHUX) 3aHATHH -
dbopMUpOBaHHE Y CTYIEHTOB aHAJUTUYECKOTO, TBOPUECKOTO MBILIUICHHUS ITyTeM MpPUOOpETeHHUs
NPaKTUYECKUX HABBIKOB.

MeTtoauyeckue ykazaHus K MPAKTUYECKUM 3aHATHSIM MO AUCLUILIMHE Hapsy ¢ paboueit
nporpaMMoil ¥ rpadukoM y4eOHOro mpolecca OTHOCATCS K METOAMYECKUM JIOKYMEHTaM,
OTIpeeAIONIMM YPOBEHb OPraHU3alliy U KauecTBa 00pa3oBaTesIbHOTO Mpoliecca.

Conepxanue npakTHYecKuX 3aHsATHH (uxcupyercss B PIIJ B pasmene 4 Hacrosiuei
MPOrPaMMBI.

Baxueiimedd cocraBisoomeil  m000i  GOpMbI  MPAKTUYECKUX 3aHATUHA  SBISIOTCA
ynpaxkHenus (3aganusi). OCHOBa B YNPaXHEHUHU - MPUMEP, KOTOPBIH pa30oUpaeTcs ¢ MO3HUIHI
TEOPHH, Pa3BUTON B Jiekuuu. Kak mpaBuio, OCHOBHOE BHHMaHHE yaeisiercs (HOpMHUPOBAHMIO
KOHKPETHBIX YMEHHH, HaBBIKOB, YTO M OMpPEIENIET COACp’KAHUE NEATEIbHOCTU CTYIEHTOB -
peuieHue 3aaad, rpaguueckue paboThl, YTOUYHEHUE KAaTETOPUM U MOHATHI HAayKH, SBIISIOIIAXCS
MPEMOCHUIKON MPaBUIILHOTO MBILUICHUS U PEYU.

[IpakTryeckue (ceMUHAPCKUE) 3aHATHS BBIIOJHSIOT CISIYIOIIUE 3a/1a4H:

CTUMYJHMPYIOT pEryjisipHOE H3y4eHHE PEKOMEHIYyEeMOH JUTepaTypbl, a TakKxke
BHUMATEIbHOE OTHOIICHUE K JICKLIMOHHOMY KYpCY;

3aKpeIUISIOT  3HAHMWS, TOJydeHHble B  Ipoliecce JIEKHMOHHOrO OOydeHuss H
CaMOCTOSITENIbHOW PabOThI HA/1 JIUTEPATYPOH;

paciupsioT 00bEM npodeccCuOHANbHO 3HAYUMBIX 3HAHUI, YMEHH, HABBIKOB;

MO3BOJISIOT MPOBEPHUTH NPABMIBHOCTh PaHee MOTy4YEeHHBIX 3HAHUH;

MIPUBUBAIOT HABBIKM CAMOCTOSTEILHOTO MBIIIJICHUS, YCTHOTO BBICTYIIJICHHUS;

CIOCOOCTBYIOT CBOOOTHOMY OIIEPHPOBAHUIO TEPMUHOJIOTHEH;

MPEIOCTABIIAIOT MPENOoJIaBaTeIl0 BO3MOKHOCTh CHCTEMAaTHYECKH KOHTPOJIUPOBATH
YPOBEHb CaMOCTOSTENILHONW PabOThI CTYJCHTOB.

[Ipy moAroToBke K MPAKTHYECKUM 3aHATHAM HEOOXOIMMO NMPOCMOTPETH KOHCIEKTHI
JeKIMA M METOAMYECKHE YKa3aHUs, PEKOMEHJOBAHHYIO JIMTEparTypy IO JaHHOW TeMme;
MOJFOTOBUTHCS K OTBETY Ha KOHTPOJIbHBIE BOIPOCHI.

B Xone BbINONHEHUS WHIMBUAYAJIBHOTO 3a/JaHUSl MPAKTUYECKOTO 3aHATUS CTYACHT
TOTOBHT OTYeT 0 pabote (B mporpamme MS Word wnu nro60M ApyroM TEKCTOBOM penakTope). B
OTYET 3aHOCATCS PE3YyJIbTAThl BBIMOJHEHHUS KaKIOTO MYHKTA 3aJaHHs (CXEMbI, AHarpaMMbl
(rpaduku), TaOMWIBI, pacyeTbl, OTBETHI HA BOIMPOCHI MYHKTOB 3a/JaHMs, BBIBOABI H T.II.).
[TpumepHsIit 06pazen opopmiIeHHS OTUETa UMEETCs y IPernoiaBaTels.

3a 10 MUH 10 OKOHYAHHMS 3aHATHUS MPENoAaBaTelb MPOBEPSIeT 00BEM BBIMOJHEHHON Ha
3aHATUH pabOTHI U OTMEYAET Pe3yJbTaT B paboyeM KypHaje.

OcTaBiivecs HEBBINOJIHEHHBIMU IYHKTHl 3aJaHHsl MPAKTUYECKOIO 3aHSATUS CTYAEHT
00s13aH /10/1€7aTh CAMOCTOSITENIBHO.

[Tocne mpoBepku oTYeTa MPEnojaBaTeilb MOXKET MPOBOAUTH YCTHBIM MM MUCHMEHHBIH
OINPOC CTYJEHTOB JUIsI KOHTPOJS YCBOEHHS UMH OCHOBHBIX TEOPETUYECKMX U MPAKTHUYECKUX
3HAaHUU TIO0 TeMe 3aHATUA (CTYACHTHI JOJKHBI 3HATh CMBICI MOJYYEHHBIX UMM PE3yJIbTaTOB U
OTBETHI HA KOHTPOJIbHBIE BONPOCHI). 1o pe3ynbprataMm mpoBEpKH OTYETa U ONPOCa BHICTABISETCS
OLICHKA 32 MPAKTUYECKOE 3aHsITHE.

JlaGopaTopHble paGoThl COCTABIAIOT BaKHYIO 4YacTh MPO(ECCHOHATBHOW MOATOTOBKH
cryaeHtoB. OHM HampaBiieHbl Ha OSKCIEPUMEHTAIbHOE MOJATBEPXKACHHUE TEOPETUYECKHUX
NOJIOXKEHHH U (popMHUpoBaHUE yIEOHBIX U MPOPECCHOHATBHBIX MPAKTHYECKUX YMEHHH.

BrimonHenue cryeHTaMu 1ab0opaTopHbIX paboOT HAPaBJIeHO Ha:

000011IeHre, CUCTEMAaTU3alUIO0, YIIIyOJIeHHe, 3aKpeIUIeHUe TOJTYYEHHBIX TEOPETUYECKUX
3HAHUU IO KOHKPETHBIM TEMaM JIUCUUIUINH;

¢dbopmHpoBaHKE HEOOXOIUMBIX MPOPECCUOHATBHBIX YMEHUI 1 HABBIKOB;
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JIMCIUTITMHBI, 1O KOTOPBIM TUIAHMPYIOTCS J1IaOOpaTOpHBIE pabOThl U HX OOBEMBI,
OTIpeCIAIOTCS pabouMH YIeOHBIMHU TUTAHAMHU.

Meroandeckue ykKazaHHs 1O MPOBEIACHUIO JTAOOPATOPHBIX pabOT pa3pabdaThIiBalOTCS Ha
cpok neiictBus PITJI (ITIT) u BxiIrogaroT:

3arjaBue, B KOTOPOM yKa3bIBaeTCs BU paboThl (1abopaTtopHas), ee MopsIKOBBIA HOMED,
00BbeM B Yacax v HAMMEHOBAHUE;

11e7b PaboTHI;

IpeaMeT U cojiepikaHue padoThl,

000pyI0BaHUE, TEXHUYECKHUE CPEACTBA, HHCTPYMEHT;

MOPSAIOK (TIOCIIEIOBATENLHOCTD) BBIMIOJTHEHHS PaOOTHI;

MpaBujia TEXHUKM O€30MacHOCTH W OXpaHbl TpyAa MO0 JaHHOM pabore (Imo
HEOOXOIUMOCTH ),

oOmue mpaBuia K 0pOpMIIEHUIO padOTHI;

KOHTPOJIbHBIE BOIIPOCHI U 3aJaHHS;

CITUCOK JIUTEPATYPHI (TI0 HEOOXOTUMOCTH ).

Conepxanue nabGopatopHbelx pabot ¢ukcupyercs B PIIJI B pazmene 4 Hacrosen
POTPaMMBI.

[Tpu myanupoBaHuu 1aOOPATOPHBIX PaOOT CIEMyeT YYUTHIBATh, YTO HAPSIY C BEAYIICH
IENBI0 - TIOATBEPKICHHEM TEOPETHYECKUX TMOJOXKEHUHW - B XOJE BBHIMOJHEHUS 3aJaHuid Y
CTYACHTOB (DOPMHUPYIOTCSI NPAKTHUECKUE YMEHHMS W HAaBBIKM OOpalleHUs ¢ J1abopaTOpHBIM
000pyIOBaHUEM, aIMapaTypod M Mp., KOTOPHIE MOTYT COCTAaBJIATH 4YacTh MPOodecCHOHAIBHOM
NPaKTUYECKOM TMOATOTOBKH, a TaKXKe MHCCIEIOBATENbCKUE yMeHHs (HaOmoaaTh, CpaBHUBATD,
aHAJTM3UPOBATh, YCTAHABJIMBATH 3aBUCHMOCTH, JI€IaTh BHIBOABI M OOOOIIEHHS, CAMOCTOSTEILHO
BECTH UCCIIeIOBaHHUE, OPOPMIISATH PE3yIbTATHI).

CocraB 3amgaHuii s J1abOpaTOpHOW pabOTHl JOKEH OBITh CIUIAHWPOBAH C TaKUM
pacueToMm, 4YTOOBI 3a OTBEIEHHOE BpEMs OHM MOIJU OBITh KAaYeCTBEHHO BBIOJHEHbI
OOJIBITUHCTBOM CTYJICHTOB.

Heo0XoauMbIMU ~ CTPYKTYPHBIMH ~ 3JIEMEHTAaMH  JIabOpaTopHOW  paboThl, TOMHUMO
CaMOCTOSITENIbHOW ~ JESTETbHOCTH ~ CTY[ACHTOB,  SIBISIOTCS ~ WHCTPYKTAX,  IPOBOIMMBIN
IpernojiaBaTesieM, a TaKXKe OpraHu3alus OOCYXJIEHUS HUTOrOB BBINOJHEHUS J1a00OpaTOpHOM
paboTHI.

Brimonnenuto n1abopaTopHbIX padoOT MpeAlIecTBYeT MpPOBEpKa 3HAHMN CTYAEHTOB — MX
TEOPETUYECKON TOTOBHOCTH K BBHITIOJTHEHHUIO 3aaHUS.

[Topsimox mpoBeneHus Jaa0OpaTOpPHBIX PpadoOT B ILEJIOM COBHANACT C MOPSAKOM
NPOBE/ICHUS MPAKTHUECKUX 3aHATHIA. [IOMUMO COOCTBEHHO BBIMTOJHEHHS PAOOTHI IS KaXKIOU
nabopaTopHOil paboTHl MpeaycMOTpeHa MpoLeAypa 3alIMThl, B XOA€ KOTOPOH MpenojaBareib
NPOBOMUT YCTHBI WJIM THUCBMEHHBIA OMNPOC CTYACHTOB Ui KOHTPOJIS TOHUMaHHS
BBITIOJTHEHHBIX MMM W3MEPEHUH, MPaBUIBHOW HWHTEPIIPETAIMHM MOJYYCHHBIX pPE3yJIbTaTOB U
YCBOEHHSI IMH OCHOBHBIX TEOPETUYECKUX U MPAKTUICCKUX 3HAHUHN 110 TeME 3aHSTHS.

[Ipu moAroToBKE K 3K3aMeHy B JIONIOJHEHUE K U3YUYEHUIO KOHCIIEKTOB JICKIIHHA, Y4eOHbIX
MOoCOOM W CIIaifIoB, HEOOXOAMMO TOJIb30BATHCSA YU4€OHOH JIUTEpaTypOl, pPEeKOMEH/IOBaHHOU K
HacTosmel nporpamme. lIpu MoAroToBke K 3K3aMeHY HY)KHO M3YYUTh TEOPHUIO: OMpPEICTICHHS
BCEX TMOHSATHA ¥ TIOAXOAbI K OIEHHBAHUIO JI0 COCTOSHUS TIOHMMaHHUS MaTepuaia u
CaMOCTOSITENIFHO PEIINTh 110 HECKOJIbKY THIOBBIX 3a/1a4 U3 Kakaoi Tembl. [Ipu pernenun 3anau
BCETJ1a HEOOXOAMMO YMETh Ka4eCTBEHHO HHTEPIPETHPOBATH UTOT PEIICHHS.

CamocrositesbHas padora crygenToB (CPC) no qucumiimHe UrpaeT BaXHYO pojb B
XO0JIe BCEro y4eOHOro mporiecca. Meroauveckne MaTepralibl 1 PEKOMEHIAINHN [Tl 00eCTICUeHHSI
CPC roroBsiTcs nmpernoiaBaTeseM U BbIJAIOTCS CTYCHTY.
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10. Ilepeyenb WHGOPMANMOHHBLIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPH OCYHIECTBJICHUU
00pa3oBaTe/IbHOIO MpoLecca MO0 IUCHUILIMHE, BKJKYAs IepedyeHb MPOrpaMMHOIO
o0ecriedyeHUs1 1 MH(POPMAIMOHHBIX CIIPABOYHbBIX cHCTeM (IIPH HEOOXOAUMOCTH)

[Tpu mpoBeicHNY JTeKIMOHHBIX 3aHITHN HE MPEIyCMaTPUBACTCS HCIIOIB30BAHUE CUCTEM
MYJIbTUMEIHNA, KOMIIBIOTEPHBIX YU€OHHKOB, YU€OHbIX 0a3 JaHHBIX, MOAEIHPOBAHHUS, TECTOBBIX
KOHTPOJHMPYIOIIUX MPOTPaMM, TUIIEPTEKCTOBBIX CHCTEM, POTPaMM JICIOBBIX U U T.II.

[Ipu mnpoBeneHuu Ja0OPATOPHBLIX PadOT TNPEIYCMATPUBACTCS  HCIIOJIH30BAHHE
KOMIThIOTEPHBIX YU€OHUKOB, YICOHBIX 0a3 JaHHBIX, MOJICTUPOBAHMS.

11. Onmucanme MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOW /Jsl OCYLIECTBJICHHUS
00pa3oBaTeILHOIO Mpolecca No JMCUHUIIHHE

JleKIIHOHHBbIE 3aHATHS TI0 JJAHHOHN JUCIUIUIMHE MPOBOISITCS B ayIUTOPHIX (Prutrana.

IIpakTuyeckue 3aHATHSA 110 JAHHON TUCIUTUIMHE TPOBOASTCS B ayAUTOPHSIX (huIHana.

JlaGopaTopHble PpaGoOTBI 1O JAaHHOW JUCHUIUIMHE TMpoBomaTcss B Jyad. Ne A-8,
ocHamenHoii I1K, ¢ ucrosgp30BaHNeM MaKETOB CUMBOJIBHOM MaTEMAaTHKH.

ABtop: 1.¢.-M.H., podeccop &7 MaszanoB M.41..
3aB. kadeapoit BM : 1.T.H., JOUEHT % Jenucos B.H.

[Iporpamma ono6pena Ha 3acenanuu kadeapst BM 29.08. 2016 roma, mpotokoi Ne 1.
CornacoBaHo:

3aB. xagenpoii BT
npodeccop ®denynor A.C.
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