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Pabouas mporpamma cocTasiieHa ¢ yueroMm TpeOoBauuii PenepaibHOro rocy1apcTBeHHOTO

00pa30BaTeIEHOTO CTaHJApTa BBICIIETO TpodeccoHanbHOro oopazosanus Nel170 20.10.2015
(HOMep, faTa yTBEPHIEHH:)

Hampasnenune  15.03.02—«TexHojornuyeckue MaliuHel B 000pYI0BAHHEY
(uadp) (HaumeHOBaHKe)

[Ipoduns noarorosku: TexHonormueckoe 060PYIOBAHHE XHMHYECKUX U HEDTEXHMHYECKHX

MPOU3BOJCTE, MAITHHEI U alllaparsl HQDMblLL[JIE)HHOI:l SKOJIOTHH.

ABTOpCKas nporpamMmma: MalunHel ¥ annaparsl MPOMBIIUIEHHON SKOIOTHH.
Tunoeas nporpamma 1o AUCUMILIMHE OTCYTCTBYET
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1. Ienu oceoenusn oucuyuniunul
[{ensiMu OCBOCHHS TUCITUTUIMHBI «MaTeMaTHKay SBISIFOTCS

a) oenadeHue  CUCMEMOU MAMEeMAMUYECKUX 3HAHUL, NpuobpemeHue 3anaca KOHKPEeMmHbIX
c8edeHull U 081adeHue OnpedeeHHbIMU YMEHUAMU U HABLIKAMU,

0) yceoeHue nousamutl, HeoOX0OUMbBIX OJlsl 83AUMOCEA3U C NOHAMUAMU OPYeUX HAVK,
@opmuposanue onpeoenreHHbIX CUCIEM 8321008 HA OKPYHCAIOWULL MUD, YMEHUe peulams 3a0aiu ¢
NPUKIAOHOU HANPABIEHHOCTbIO,

6) paseumue maKkux 6AiNCHbIX Kadecme TUYHOCMU KAK AKKYpamHocnib, nompe5nocmb K
daﬂbneﬁmefwy CaM006pa306aHMIO, K meop4eCKOMY nouckKy,

2) pazsumue cnocobrHocmelti, He0OX0OUMBIX OJi51 UCNOTIL30BAHUSL MEMOOA MAMEMAMUYECKO20
MOOeNUPOBaAHUSL.

2. Mecmo oucyunaunst ¢ cmpykmype OOII BO

JucuummuHa «Marematuka» OTHOCUTCS K Oazosoti 4acTHOOII u popmupyer y 6akanaBpoB 1o
HampaBiaeHuto noarotoBku  15.03.02—«TexHomornueckue MamuHBI W 000pyIOBaHHE»  HaOOp
CHEIMAIbHbIX 3HAHUI W KOMIIETEHIMH, HEOOXOIUMBIX JUIsl BBIMOJIHEHUS HAYYHO-UCCe008aAMeNb KO,
NPOEKMHO-KOHCMPYKMOPCKOU U NPOU3B00CMBEHHO-TNEXHO02UYECKOU 0esimelbHOCIU.

Jljig ycrienmHoro OCBOeHUsI TMCIUILUIMHBI «MaTtemaTtnka» 6akanaBp Mo
HanpaBneHUonoAroToBkn15.03.02—«TexHomornyeckre MaluHbl 1 000pyI0BAHUENTOIKEH OCBOUTH
MaTepuai NpeAleCTBYIOMMNX AUCIUTLINH:

a ) I[lpeomem «Mamemamuxay» 6 wikoe.

I[I/ICI_[I/IHJII/IHa «MarteMaTuka» SBISCTCS Hp@I[LLIeCTBYIOLLleﬁ u HGO6XO,Z[I/IMa AJigd yCIICHIHOIO
YCBOCHUA NOCTIECAYIOINX TUCHUIIINH:

a) «ngpopmamurar,
0) «Dusuxay;
8) «Teopemuueckas MmexaHukay.

3HaHuUsA, TOTyYEHHBIC TIPH U3YYEHHH TUCIUILIMHBL «MaTeMaTHKa» MOT'YT OBITh MCIIOJIb30BaHbI IIPH
MIPOXOXKICHHUH TIPAKTUK (VUeOHOU, npouU3s00CmMEeHHOU, NPeOOUNIOMHON) U BEITIOTHEHUH BBITYCKHBIX
KBaIM(UKAIIMOHHBIX paboT o HanpasieHuto moaroroBkn15.03.02—«TexHoaornueckue MavHel U
o0opymoBaHue»

3. Komnemenyuu odyuarouiezocs, popmupyemole 6 pe3ynomanie 0C60eHUA OUCUUNTUHBL
Oobwenpogpeccuonanvnovie Komnemenyuu:

1. CIOCOOHOCTh K MPHOOPETEHUIO C OOJNBIION CTENEHBI0 CAMOCTOSITETLHOCTH HOBBIX 3HAHHHA C
UCIIOJIb30BAHUEM COBPEMEHHBIX 00pa30BaTeIbHBIX M HHPOpManoHHbIX TexHonoruii (OIK-1);

Hpod)eccuonaﬂbuble Komnemenuuu.:

2. CIOCOOHOCTh K  CHCTEMAaTH4YECKOMY  HM3YYEHHI0  HAy4YHO-TEXHHYECKOH  HMHQOpManuy,
OTEUECTBEHHOTO U 3apy0eKHOI0 OMBITA MO COOTBETCTBYOHIEMY mpoduito moarotoBku (MK-1);
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B pe3yjbTare 0cBOCHUSI AUCHUILINHBI 00y4aIOLIHIICH JOJIKEH:

1) 3naTs:

- OCHOBHBIC TIOHATHUS M METOIbI MAaTEeMAaTUYECKOTO aHaju3a, JUHEWHOW anreOphl, AMCKPETHOMN
MaTeMaTHKH, TCOPUH U PEepEeHITNATBHBIX YPABHEHHH U JJIEMCHTOB TCOPUH YPaBHEHUI MaTeMaTUICCKON
(GU3UKK, TEOPHH BEPOSITHOCTEH M MaTEMAaTUYECKOH CTAaTHCTUKH, MAaTEMaTHYECKHUX METOJOB PEIICHHS
po(hecCHOHANBHBIX 3a]1a4;

2) YMeTb:

- TIPOBOJUTH aHANW3 (YHKIMH, peliaTh OCHOBHBIC 3aJauyd TEOPUH BEPOSATHOCTH M MATEMaTHYECKOU
CTaTUCTHKH, peIlaTh YpPaBHEHUS U CHCTEMbl JU(EpeHINATbHBIX YpPAaBHEHHH TNPUMEHUTEIBHO K
peabHBIM ~ TIpolleccaM, TPUMEHSITh  MaTeMaTHYeCKWE  METOAbl  IPU  PEIIEHWH  TUIIOBBIX
po(hecCHOHANBHBIX 3a]1a4;

3) BrnageTs:

- METOAAMHU IOCTPOEHUS MAaTEMAaTHUECKON MOJIENIN THIOBBIX NMPO(ECCHOHANBHBIX 33/1a4 U
COZIepKATEIILHOW UHTEPIIPETALUU IIOJIyYCHHBIX PE3YJIbTATOB.



4.Cmpykmypa u codepicanue oucyuniunsl «Mamemamuxay.

OO01mast TpyA0€MKOCTh JUCIUTUIMHBI COCcTaBisAeT 15 3adeTHbix eaunuil, 540 gacos.
Tabmuma 1. CtpykTypa AuciurminHbel «MaTemaTrukay.

Ne Buabl yueOHoli padoThl, BKIIOYast

n/ = €caMOCTOATEIbHYI0 padoTy CTYIEHTOB H

n = TPYA0EMKOCTD (B 4acax) OueHo4HbIe cpecTBa 1Js

Pasmest AUCHMILIAHDBI ol 8 MPOBEIeHNSs POMEKYTOUHOM
g § aTTecTalMU MO pa3jieaam
é § Jlexmusa [pakruue | Jlabopar | CPC
= CKHE OpHEBIE
ﬁ 3aHATHA | paboTHI
1 5 .o [1]16 |12 11 43 Konmponvhas paboma, ose
JICMCHTBI JIMHEHHOMN
pacuemmuvlx pabomol.

aredpsl 1
AHAIUTUYECKOM
TCOMCTPUH

2 Beenenue B 7- 8 5 23 Koumponvnas paboma,
MaTeMaTHUYeCKUH 10
aHam3

3 Huddepenunansaoe 11- | 10 11 22 Konmponvnas paboma,
ucumciaeHue QyHKIUH 15 pacuemnas paboma
OJIHOM epeMEeHHON

4 | dAnddepennmanbpHoe 16- | 4 5 16 Konmponvhas paboma
ucymciaeHue QyHKIUH 17
HEeCKObKUX
epeMEHHBIX

5 KommnnekcHbie yucna 18 |2 4 4 Pacuemnas paboma
Hroro B 1 cem. 36 36 108 IK3amen

6 WuTerpansHoe 218 |16 22 59 Koumponvnas paboma, dse
ucumciaeHue QyHKIU pacuemmvle pabonvl
00HOU TIEpEMEHHOU

7 OOBIKHOBEHHBIC 9- 10 16 39 Koumponvnas paboma,
mudhepeHIanbHbIe 13 pacuemnas paboma
ypaBHEHHS

8 HHTerpupoBanue 14- | 10 16 28 Koumponvnas paboma,
(OYHKIINY HECKOJIBKHX 18 pacuemnas paboma
epeMEHHBIX
Hroro Bo 2 cem. 36 54 126 3auem

9 3|14 |4 4 10 Koumponvnas paboma,
BeKTOpHLIﬁ aHaJIu3 pacyemnas paﬁoma

10 | Yucnorsie u 5-8 | 4 4 10 Koumponvnas paboma
(yHKIIMOHALHBIC
psizibl

11 | YpaBHeHus 9- 2 2 5 Pacuemnas paboma
MaTreMaTH4ecKoi 10
(102370878

12 | DaemeHTHI TEOpHUH 11- | 6 6 15 Koumponvnas paboma,
BEPOSITHOCTEH U 16 pacuemnas paboma
MaTeMaTHYECKON
CTATHCTHKH

13 | uckperHas 17- | 2 2 5
MaTeMaTHKa 18
Hroro B 3 cem. 18 18 45 IK3amen




5. Cooepicanue eKYUOHHBIX 3AHAMUNI NO  MEMAMC  YKA3aHHEM  UCIIOJIB3YEMbIX
WHHOBAITMOHHBIX O6pa30BaTeJIBHI>IX TEXHOJIOTHH.

Pa3nen |. DineMeHTBI THUHEHHOH ajiredOpbl U AHAJINTHYECKOH reoMeTpuH
(12 yacos, npuodperaembie komnerenuuu —OIIK-1, [TK-1).

1. Mampuuywt u cucmemot

1.1. Onpenenurtenu U UX CBOMCTBA.

1.2. Cucremsl muHelHBIX anreOpandeckux ypaBHeHHH (CJIAY), ux coBMecTHOCTb. MaTpUIlbl CUCTEMBI,
WX dJIEMEHTapHbIC MpeoOpa3oBaHus, panr. Metousl ["aycca u Kpamepa.

1.3. Marpuusl u neiictBus Hax HuMu. OOparnHas marpunia. Matpuunas ¢opma 3anucu CJIAY.
PelieHne MaTpuyYHbBIX YpaBHEHHIA.

2. Dnemenmol 6eKMOPHOIL a12edpovl

1.1. BexTopbl U JIMHEHHBIC ONIEPAIIMU HAJ HUMH.

1.2. basuc Ha IIOCKOCTH U B IPOCTPAHCTBE.

1.3. IIpoekmus BEKTOpa Ha OCh, €€ CBOMCTRBA.

1.4. TlpsmoyronpHas cucremMa koopauHaT. KoopauHaTsl BEKTOpA U TOUKH.
1.5. CkanspHoe Mpou3BeICHNUE.

1.6. BekropHO€ M cMeIIaHHOE MPOU3BEACHUS

1.7. TlpunoxeHre METOAOB aNreOphl K MATEMaTUYECKOMY MOJICITHPOBAHUIO.
1.8. JluneiiHoe nmpocTpaHcTBO. EBKIMIOBO MPOCTPAHCTBO.

3. Ananumuueckan zeomempus. IIpamas u niockocmeo

3.1. YpaBHeHHe MMHUH Ha TUIOCKOCTH. [IpsiMast Ha TIOCKOCTH (pa3nuuHbie (OPMBI ypaBHEHHUS TPSAMOI,
yroJl MEKAY ABYMsI IPSIMBIMH, PACCTOSIHAE OT TOYKH JI0 MIPSIMOI).

3.2. YpaBHEHHUE MOBEPXHOCTU B MPOCTpaHCTBE. [ITOCKOCTH B MpOCTpaHCTBE. Y paBHEHUE TUIEPIIIIOCKOCTH
B R" .YpaBuenue nunaun B npoctpanctse. [Ipsimast B R" . B3anMHOe pacmoioxkeHue mpsiMoit u
MIJIOCKOCTH.

4. Ananumuueckan zeomempus Ha N1OCKOCMU:
Kpueble 6mopozo nopaoka

4.1. OGmee ypaBaenue kpuBoii II - ro mopsiaka. OKpyXHOCTb.
4.2. Dnnurc.
4.3. Tunepbomna.
4.4. Tlapabomna.
4.5. IlpeoOpa3oBaHue 1eKapTOBOU clUcTeMbl KoopauHat. [IpuBenenue obmero ypaBHeHus kpuBoit 11 -
ro NOpsAJKa K KAHOHUYECKOMY BUY.

5. Ananumuueckaa zeomempusn ¢ npocmpancmaee:
noeepxnocmu |l - 2o nopaoka

5.1. IwmHIpudyeckrue MOBEPXHOCTH.

5.2. KoHmnueckue MoBEepXHOCTH.

5.3. Dmmncouns.

5.4. T'unepOomousl 1 MapabOIOUIBI.

5.5. TlpunoxeHue Kk MaTEMaTHYECKOMY MOJICTTUPOBAHUIO.



Pazneall. Beenenue B MaTeMaTHYeCKUA aHAJIH3
(8 uacoB, npuodperaembie komnerenuuu —OIK-1, ITK-1).

6. Muooswcecmea. @ynkyuu 00HOU nEpeMeHHOU

6.1.25eMeHThl Teopun MHOKECTB. CUMBOJIMKA MaTEMaTHUYECKOMN JIOTHKH.
6.2. Tomosorus uncnoBoit mpsiMoit. DyHKIMSA, 0071aCTh ONPEIEICHHS, CIIOCOOBI 3a/TaHMS.
6.3. OcHoBHbIe n1eMeHTapHble QyHKIUU. Cynepno3unus GyHKIHNA, SIeMEHTapHbIe (QYHKIIUH.

7. Ilpedenvt ghynkyuii 00Ho1l nepemennoi
7.1. llpeaen mnociaeaoBaTeIbHOCTH, €0 FEOMETPUUECKOE UCTOIKOBAHUE.
7.2. Tlpenen ¢pyHKIMH B TOUKE, €r0 FTEOMETPUIECKOE HCTOIKOBAHHE.
7.3. beckoHeyHO Majbie 1 0ECKOHEUHO OO0JbIMe GYHKIIUN, UX CBOMCTRBA.
7.4. OCHOBHBIE TEOPEMBI O IIpEIEaXx.
7.5. Tlonsarue o HeonpeneneHHoCTsX. | u 11 3amedaTenbHbIC IPECITH.
7.6. CpaBHeHHE 0€CKOHEYHO MAIbIX.

8. Henpepuvignole pynkuuu 00Hoil nepemeHHou
8.1. OmpeneneHust HEMPEPHIBHOCTH.
8.2. Touku pa3pbiBa U X KIACCUPUKALIHSL.
8.3. CaoiicTBa (pyHKITMH, HENPEPHIBHBIX B TOUKE.
8.4. CaoiicTBa QyHKIMH, HENPEPHIBHBIX HAa OTPE3KE.

Paznea |11, InddepenunanbHoe ucunciaenne GyHKIUHA OAHOM NepeMeHHOH
(10 yacoB, npuodoperaembie komnerenuun —OIIK-1, ITK-1).

9.  /Mugpghepenyuanvuvie pynkyuu 00noii nepemennoi

9.1. Onpenenenue MPOU3BOIHOM, €€ (PU3NUECKUIA CMBICIT.

9.2. 'eomeTpuYecKHii CMBICT TPOM3BOJHONW.  YpaBHEHHUE KacaTeJbHOM W HOPMAJH K rpaduKky
GyHKINH.

9.3. CymiecTBoBaHHE IPOU3BOIHON U HEPEPBIBHOCTD.

9.4. CpoiictBa oneparuu qudpepeHpoBaHus.

9.5. IlpousBoaHas cnoxuoit pyaknuu. Jlorapupmuueckoe nuddepeHupoBaHme.

9.6. ITpou3BOAHBIC OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

9.7 Inddepennuan, ero CBONCTBA U MPUMEHEHNE B IPUOIMKEHHBIX BEIYMCIICHUSX.

9.8. ITpousBoansbie U quddepeHInaTbI BBICIIUX TOPSIKOB.

10. Hccneoosanue ghynkyuii u nocmpoenue 2paguxos

10.1. OcHoBHbIe TeopeMbl U HEepeHIINATEHOTO UCUUCIICHUS.

10.2. IIpaBuiio JlonuTans.

10.3. MOHOTOHHOCTb.

10.4. DxcTpeMyMBl.

10.5. locTaTo4yHbIi IpU3HAK IKCTPEMYMA, UCIIOJIb3YIOLIUI BTOPYIO IPOU3BOAHYIO.

10.6. BoImyKkJ10CTh M BOTHYTOCTH Tpaduka (yHKIIHH.

10.7. Touku neperubda

10.8. AcumnToTsl Tpaduka pyakuun. OOmas cxema ucciieoBanus GyHKIIMU U TOCTpoeHue rpaduka.
10.9. Ilpunoxxenre MeTo10B AU(PepeHINATBHOTO HCYUCICHNUS B MATEMAaTHUYECKOM MOJICIIMPOBAHUH.



Paznen IV. Inddepennuanbuoe ncuncienne GyHKIUUA HECKOJIbKUX MepeMeHHbIX
(4 yaca, npuodperaembie kommnerenuuu —OIIK-1, IK-1).

11. /Quipghepenyupyemoie pynkyuu HecKoIbKux nepemeHnblx

11.1. TTonsiTHe QYHKIIMN HECKOJIBKUX TIEPEMEHHBIX. DJIEMEHTHI TOTIOJIOTHH.

11.2. Tlpenen u HEMPEPHIBHOCTH (PYHKIIMI HECKOIBKUX TEPEMEHHBIX.

11.3. YacTHple mpUpalleHus U YaCTHBIC POU3BOTHEIE.

11.4. TlonHOE TIpUpAaIIeHNEe U TOTHBINA AU depeHIInan, MPUIoKeHNE B TPUOTKEHHBIX BEIYUCICHUSX.
11.5. YactHple mpou3BOAHBIC U TTOTHBIE AU (HEepEeHIINAIBI BBICIITUX TOPSIKOB.

11.6. TIpon3BOAHBIE CIOKHBIX (HYHKITUH.

11.7. IIpou3BogHBIC HESIBHBIX (DYHKITHI.

12. Ilpunoscenue oughgpepenyuanvrno2o ucuucieHus PyHKyuil HeCKoJIbKUX nepemeHHblX
12.1. DnemenTsl qudepeHIaIbHON TeOMETPUN:  YpaBHEHHE KacaTeIbHOW M HOPMAJIbHOM MIIOCKOCTH K
kprBoii B R®. YpaBHeHHs KacaTebHON MIIOCKOCTH i HOPMAJH K TOBEPXHOCTH.
12.2. DxcTpeMyMBbl (YHKIMH HECKOIBKUX MEPEMEHHBIX.

Pa3nen V. KomniiekcHble Yucia, PYHKIHA KOMILIEKCHOTO IIePEeMEHHOr 0
(2 yaca, npuodperaembie komnerenuu —OITK-1, ITK-1).

13. Komnnaekchnule uucaa (x.u.)

13.1.Anre6panydeckas ¢popma K.4, €ero n300pa’keHre Ha KOMIUIEKCHOM TIIOCKOCTH.

13.2. [leticTBHst Hax K 4. B anreOpandeckoi ¢popme.

13.3. TpuronomeTpuueckas u rmoxkasareiabHas Gopma K.4.

13.4. YMHOXKEHUE U JEJICHUE K.4 B TPUTOHOMETPHYECKON U TOKa3aTeNbHOU Popme.

13.5. Bo3BeneHne K.4 B CTENEHb U U3BJICUCHHE KOPHS N- O CTENEeHU U3 KOMITJIEKCHOTO YUCIIa.

14 . Ilonamue ¢hynkyuit KomniekcHo20 nepemennozo.

Pa3nea VI. UaTerpanbHoe ucuucjieHne pyHKUMN 00HOI IepeMeHHOH
(16 yacoB, npuodperaembie komnereHuun-OIK-1, ITK-1).

15. Heonpeoenennwlit unmezpan

15.1. [TonsiTre mepBOOOpa3HON M HEOTIPEISICHHOTO HHTETpaJa.
15.2. OcHOBHBIE CBOWCTBA HEONPEAECIEHHOIO HHTErpaa.

15.3. TaGnuia HHTETPajIoB.

15.4 MeToapl HHTErpUPOBaHUS.

16. Ocnoenvie knaccol unmezpupyemvlx QyHKyuil

16.1. UnTerpupoBanue pauoHaIbHBIX JpoOei.
16.2. UHTErprpOBaHKE TPUTOHOMETPUUCCKUX ()YHKITHM.
16.3. nTerpupoBanne UppamoHaIbHbIX (GYHKINH.

17. Onpeoenennviit unmezpan

17.1. 3agauu, npuBOAsIIKE K IOHATHIO ONIPENEICHHOIO HHTETPaJIa, €r0 OIIPEIEICHHE.

17.2. CoiicTBa onpeieIeHHOTO HHTETrpaa.

17.3. IIpon3BoHasi OT OIpPENEIIEHHOIO0 WHTErpaja IO IMEepeMEHHOMY BepxHeMmy mpezeny. dopmyna
Hrrotona-JleliOauma.

17.4. laTerpupoBaHue 3aMEHOM TIEPEMEHHON U 10 YaCTSM.

17.5. HecoOcTBEHHBIE HHTETPAIBL.



18. Ipunoscenun onpedenennozo unmezpana

18.1. Boruncnenue miuomanei miockux Guryp.

18.2. Beruncienue o00beMOB Tell.

18.3. Beruucnenue AJIMH JIYT.

18.4. IIpunoxxeHne K MaTEMaTHYECKOMY MOJIETTUPOBAHUIO.

19. Snemenmut meopuu hynkyuil u pynkyuonanvnozo ananuza

19.1. Mepa Jlebera M3mepumble MHOXKECTBA.
19.2. Usmepumsbie Gpynkiuu. MuaTerpan JleOera.
19.3. ®ynkuuu ¢ kKoHeuHbIM U3MeHeHueM. MuTterpan Ctuntbeca.

Pa3zneaVIl. O0bikHOBeHHbIe Tuddepenunanbabie ypapHenus (OY)
(10 yacoB, npuodperaembie komnerenuun —OIIK-1, ITK-1).
20. 04Y | nopaoka

20.1. OcHoBHble TIOHATUSL 0 Tuddepennmanbabix ypaBHeHHIX OJ1Y I mopsnka. 3amaua Komm. OOmiee
peleHue.

20.2. luddepennmranbaple ypaBHEHHS € pa3AessIOIIUMUCS TEPEMEHHBIMU.

20.3. Onnopoausie JIY I nopsiaka. Jlunetineie JIY 1 mopsnka.

20.4.ITpunoxenue nuddepeHnanTbHbIX YpaBHEHHH B MAaTEMaTHUYECKOM MOJICIIMPOBAHUH.

21. OY |l nopaoka

21.1. OcuHosublie nousatus 06 OAY Il mopsinka.

21.2. O1Y Il mopsiaka, momyckaronye MOHMKEHUE TIOPSIKA.

21.3. JIuneiinbie 1Y |l nopsaka, oqHOpOIHbIE U HEOJHOPOAHBIE. [IpHiloKeHHEe B MAaTEMATUYECKOM
MOJICTUPOBAHUH.

22. I[lonamue o pewenuu O/1Y svicuiux nopaokoe u cucmem oughgpepenyuanbrvlx ypasHeHuil

22.1. JIuneitasie 1Y N-ro nmopsaka.
22.2. HopmasibHbIE CHCTEMBI JIMHEHHBIX TU(PEpeHIINaTbHBIX YPAaBHEHUN U UX PELICHHE.

Pa3nea VIII. UaTerpupoBanue pyHKIMH HECKOJBKHUX MEePEeMEHHBIX
(10 yacoB, npuodperaembie komnerenun — OIK-1, ITK-1).

23. /leoiinvie unmezpanwt

23.1. 3agaun, MPUBOIAIINE K TOHATHIO TBOWHOTO HHTErPajia, €ro ONpe/eIcHHeE.
23.2. CoiicTBa IBOWHOTO HHTETpaa.

23.3. BeruucieHnue ABOMHOTO HHTETpaa.

23.4. JIBOliHOI MHTETpal B MPIMOYTOJIbHBIX KOOPINHATAX.

23.5. JIBoitHO# MHTETpa B MOJISPHBIX KOOPAUHATAX.

23.6. [IpunoxeHust JBOWHOTO UHTETpaA.

24. Tpoiinoii u n -Kpamuwlii UHmMEZPabl

24.1. 3agaum, OpUBOISAILIME K TOHATUIO TPOMHOTO MHTETpaja, €ro OnpeaeaeHue, MOHsITUE N-KPaTHOTO
WHTErpana.

24.2. ColicTBa TPOMHBIX UHTETPAJIOB.

24.3. BprunciaeHue TPOWHBIX HHTETPAJIOB. 3aMEHa IEPEMEHHBIX.

24.4. [lpunoxeHust TPOWHBIX UHTETPAJIOB.



25.1.
25.2.
25.3.

26.1.
26.2.
26.3.
26.4.
26.5.
26.6.

27.1.
27.2.
27.3.
27.4.
27.5.
27.6.

28.1.
28.2.

29.1.

Paznen IX. BekTopHblil aHaau3
(4 yaca, npuodperaembie komnerenuu - OIK-1, ITK-1).

25. Kpusonuneinvie unmezpanst no oaune oyeu (1 pooa)

Kpusbie B R" . 3amaua o macce kpuBoii. Onpeenenne KpuBoIuHeHoro uuTerpana | pona.
CaoiicTBa KpuBOJIMHENHOrO HTErpana I poxa.
Brruncnenne kpuBoJIMHEHHOTO HHTErpasia 1 pona

26. Kpusonuneitnvie unmezpanvt no koopounamam (11p00a)
3amaua o paboTe nmepeMeHHoU cuitbl. OmnpeseneHie KpuBoJMHeHoro nurerpana Il pona.
CaoiicTBa KpuBoauHeitHoro nunrerpana Il pona.
Brruncnenune kpuBonrHelHoro uaterpaia Il poaa.
CBs13p MeXly KpUBOJIMHEMHBbIMU UHTErpanamu [ u I poxa.
®opwmyna ['puna.
VYcnoBus HE3aBUCUMOCTH OT IIYTH UHTETPUPOBAHUS

27. IlosepxnocmHuvie unmezpasvl

Iosepxuoctu B R®,

3anava o macce noBepxHoctu OrnpeneneHne MOBEpXHOCTHOrO HHTerpanal poaa.
Brruucnenune nopepxHocTHOro uHTErpania | pona.

[ToTok xxuaKocTH yepe3 noBepxXHoCTh. Onpeaenenre noBepXHOoCTHOro nHTerpana Il pona.
Boruucnenune nosepxuoctHoro unterpana Il pona.

®opmyinbel Octporpaackoro u Ctokca

28. Ckanapunoe u 6ekmopmoe nons
CkalsipHO€ 10JIe ¥ €T0 XapaKTePUCTUKH.
BexTopHoe nosie 1 ero xapakTepuCTHKH.

Paznea X. UuciioBbie 1 QyHKIUOHATBHBbIE PSA/IbI
(4 yaca, npuodperaembie komnerenuuu — OIK-1, ITK-1).

29. Yucnoeswie paowl (u.p.)

IlonsiTHE Y.p. ¥ €r0 CYyMMBI.

29.2 CBoiicTBa CXOSIIMXCS PSIAOB.

29.3.
29.4.
29.5.
29.6.

30.1.
30.2.
30.3.
30.4.
30.5.
30.6.
30.7.

Heo6xoanMelii TpU3HaK CXOAMMOCTH.

JlocTaTOuHBIE IPU3HAKU CXOAMMOCTH — 3HAKOIIOJIOKUTEIbHBIX PALIOB.
3nakouepenyromuecs 4.p. [Ipusnax Jleitbuuna.

3HakornepeMeHHbIe 4.p. AOCONTIOTHAS U YCIIOBHAS CXOUMOCTH.

30.Cmenennwie psaowt ( c.p.)

[TonsiTre PyHKIIMOHATILHOTO U CTEMEHHOTO psiaa. Teopema Abers.
Panuyc u uHTEpBanI CXOAUMOCTH C.p.
JuddepenurpoBanue 1 UHTETPUPOBAHHE C.P.
Psaer Teitnopa u MakiopeHa.

YcnoBus pa3noxxeHus: GyHKIuM B psija Teitnopa.
Paznosxenue B psiq MakiopeHa OCHOBHBIX JIEMEHTapHBIX  (PYHKITUH.
[TpumeHnenue c.p. K NPUOIMKEHHBIM BBIYHACICHUSM.
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30. Paovt @ypoe

31.1. [IpaBunbHO  cxopsmmecs: (DYHKIIMOHAIBHBIC  PSAIAbL. TPUTOHOMETPUYECKUE PSIIBI.

31.2. Kosppumnument Oypre. Psg @ypbe anst GyHKINU C IEPUOIOM 2T,

31.3. JloctaTouHbIe YCIOBHS Pa3ioKeHUs: QYHKLIUH ¢ iepuoioM 27 B psit Dypebe.

31.4. Paapr @ypbe 7151 YETHBIX M HEYETHBIX ()YHKITAM.

31.5. Paner @ypbe mast ¢yHkuumii ¢ mepuonom 2m . Pasznoxenue B psn Dypbe HenmepuoauvecKux
G yHKIHA.

Pasznen XI. YpaBHeHust MaTeMaTH4YeCKOH (PU3NKHU
(2 yaca, npuodperaembie komnerenuuu —OIIK-1, TIK-1).

32. OcHosnble munsl ypasHeHul Mamemamudeckou Qu3uxku

32.1.TlonsiTie 00 ypaBHEHUSIX MaTeMaTHIECKON (DM3UKU. [ paHUHbBIC M HAYaIbHBIC YCIIOBHSL.
32.2. Knaccuduxarms TMHEHHBIX Tu(depeHINaTbHBIX YpaBHEHHH ¢ YaCTHBIMU IPOU3BOAHBIME 11 mopsika.

33. Memoowvl pewienuii ypasHeHui Mamemamuieckou puuxku

33.1. Meton [lanambepa.
33.2. Meron ®ypre. Ero npumeHenue a1 penieHus: CMEIaHHOW 3a7a4u JJIsl ypaBHEHHS KOJeOaHMid
CTPYHBI, YpaBHEHUs TEILIONPOBOJHOCTH, 3a1auu Jlupuxie B Kpyre.

Pa3znen Xll. DyieMeHTHI TeOPUM BEPOSITHOCTEH M MaTeMaTHYeCKOH CTATUCTHKH
(6 wacoB, mpuodperaembie komnerennun —OIIK-1, ITK-1).

34. Ocnoenvie nonamusa meopuu epoamHocment

34.1. TloHATHSA MPOCTPAHCTBA JIEMEHTAPHBIX COOBITHI U CiydaitHOTO coObITHA. OCHOBHBIE (POPMYITBI
KOMOWHATOPUKH
34.2. ]JlewicTBHS HaJ COOBITHSIMHU.
34.3. PaznuuHble onpeeneHust BEpOSATHOCTH.
34.4. CnoxeHue 1 YMHOKEHUE BEPOSITHOCTEH.
34.5. Cxema ucnbiTanuii bepnymm.
35. Cnyuaiinvie eenuyunsl

35.1. JluckpeTHbIC U HEPEPHIBHBIC CyYallHbIC BETUYMHBL. 3aKOH pacrpeieyieHus.
35.2.YucnoBble XapaKTEPUCTUKU CIyYalHbIX BETUYHH.

35.3.IIpumepsbl pacnpeaeaeHu.

35.4. MHOroMepHbl€ cily4aiiHble BelnyuHbl. [IoHATHE O Cc1ydailHbIX IpoLeccax.

36. nemenmuvl mamemamuyueckKoli CIAMUCIMUKU

36.1. OcHOBHBbIE MOHATUS MATEMATUYECKON CTATUCTHKHU.
36.2. OmnpeneneHre HEM3BECTHBIX TAPAMETPOB PACIIPEICICHUSI.
36.3. IIpoBepka CTAaTUCTUYECKUX TUITOTE3.

Pa3znen Xlll. Juckpernasi MaTeMaTHKA
(2 yaca, npuodperaemsbie komnerenunn —OIK-1, TTK-1).

37. Jlocuueckue ucuucienusn

37.1. Jlorumka BBICKa3bIBaHUM.

37 2. PaBHOCHIBHBIE (POPMYJIIBI JIOTMKH BHICKA3bIBAHUH.

37.3. DJeMeHTHI JIOTUKH MPEAUKATOB.

37.4.Tlonsatue o GopMaTBHBIX CUCTEMAX, SI3bIKAX M TPaMMaTHKaX.
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38. Ipaghm

38.1. OcHoBHBIC ONpeneIeHUs U CITOCOOBI 3aaHus rpadoB.
38.2. MapuipyThbl, IeH, IIUKIIbL.

38.3. Hexotopsie kmaccel rpados.

38.4. [Ilonsarue 06 aBTOMaTax, UX 3a7aHue rpadamu.

6. Codeparcanue npakmuueckux 3ansamuii

Llenw nposedenusn npakmuueckux3auamuii — 0CBOSHUE JIGKIIMOHHOTO MaTepHalia 1 BeIpaboTKa
OTpe/IeIeHHBIX YMEHUH, OBNIaZIcHHE KoMIeTeHITUAMU. OO0Iast MPOI0JKUTENNHOCTh MPAKTUIECKUX
3aHATUN U UX paclpeesieHue 10 OTASIbHBIM TeMaM COTJIACHO TeMAaTHKe JIEKIIMOHHOTO Kypca
MPEJICTABJICHEI B TAOIHIIE

1 cemecmp
Pasoen oucyunnunvt Cooeparcanue 3ansamui 06 Dopmupyemvie
(pewenue saday no ykasannvim memam | oo KoMnemenyuu
MoOVIE) 6 uacax
DJeMeHTHhI JTHHEHHON anreOpbl u OIIK-1,ITK-1
AHAJUTHIECKON TEOMETPHH [13.1,2 1.1-13 3
13.3. 2.1-2.8 2 OIIK-1,MTK-1
113.4 3.1-32 2 OIIK-1,1K-1
113. 5. 4.1-45,5.1-55 2 OIIK-1,IK-1
3. 6. K.p.1 2 OIIK-1,ITK-1
BBezieHne B MaTeMaTHYECKUI OIIK-1,I1K-1
R 3. 7,8.6.1-6.3, 7.1-7.5 2
113. 9.8.1-8.4 2 OIIK-1,IK-1
I13. 10. K.p.2 1 OTIK-1,MK-1
JudppepeHumnanbioe  UCYUCTIEHUE  (DYHKIUM OIIK-1,ITK-1
OJIHOH TIEPEMEHHO 3. 11,12. 9.1-9.8 5
113. 13,14.10.1-10.8 4 OIIK-1,IK-1
3. 15. K.p.3 2 OTIK-1,MK-1
JudppepeHumnansioe  UCYUCTIEHUE  (DYHKIUM OIIK-1,ITK-1
HECKOMbKUX TIEDEMEHHBIX I13.16.11.1 -11.7, 12.1-12.2 4
M3.17. K.p.4 1 OTIK-1,TK-1
K - _
OMILIEKCHEIE YUCIIa I13. 18. 13.1-13.5, 14 4 OIIK-1,IIK-1
HUTOTrOo 36
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2 cemecmp

Paszoen oucyunnunol Codepoicanue 3ansmuil Obven Dopmupyemvle
(pewenue 3a0ay no YKa3auHvlM memam mooyetr) 6 wacax Komnemenyuu
Mrrerparsiioe M3 12, 15.1-15.4 5 OINK-1,[K-1
HCYHCIICHUE (YHKIIHU
00HOUI TICPEMEHHO
13 3,4. 16.1-16.3 6 OIIK-1,TIK-1
M35, 17.1-17.5 3 OIIK-1,ITIK-1
13 6,7. 18.1-18.3 5 OIIK-1,ITIK-1
I13. 8. K.p.5 2 OIIK-1,IIK-1
OOBIKHOBEHHBIE 3.9, 20.1-20.4 4 OIIK-1,I1K-1
mudhepeHIanbHbIe
YpaBHEHHSA - -
13 10,11. 21.1-21.3 6 OIIK-1,IIK-1
M3 12. 22.1-22.2 4 OIIK-1,IIK-1,
13 13. K.p.6 2 OIIK-1,IK-1
VIHTCIPUPOBARIE |13 1415 231235 8 OITK-1,TK-1
(byHKIHH ABYX
MePEMEHHBIX - -
13 16,17.24.1-24.5. 6 OIIK-1,ITIK-1
113 18.K.p.7 2 OIIK-1,ITIK-1
HUTOI'O 54
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3 cemecmp

Pasoen oucyunnumnv Cooepoicanue 3anamuii Obvem Dopmupyemvie
(pewenue 3a0ay no YKA3aHHbIM memam mooyetr) 8 yacax Komnemenyuu
BexkTopHblii ananus 113 1.2. 26.1-26.8 ) OTIK-1.TTK-1
113 3. 28.1-28.2. 1 OIIK-1,TIK-1
I13.4. K.p.8 1 OIIK-1,IK-1
ucrossie 1113.5. 29.1-29.4 L OINK-1,[K-1
(hyHKIIMOHATBHBIC
pAnsL - -
I13 6. 30.1-30.7 1 OIIK-1,T1K-1
13 7. 31.1-315 1 OIIK-1,ITIK-1
13 8. K.p.9 1 OINK-1,IK-1
YpaBHeHUs
MaTeMaTHYECKOM 113 9,10. 32,33. 2 OIK-1,1K-1
(102320878
DWICMEHTEL TCOPHH | 1y3 19 15 341345, 5 OINK-1,TTK-1
BEpPOSTHOCTEH u
MaTeMaTHYEeCKOM
CTaTHUCTUKH 113 13,14.35.1 - 35.3. 1 OIIK-1,MK-1
I13 15. 36. 1 OIIK-1,ITIK-1
I13 16. K.p.10 2 OIIK-1,IK-1
Aluckperias M3 17. 37. L OINK-1,[K-1
MaTeMaTHKa
I13 18. 38. 1 OIIK-1,ITIK-1
HUTOI'o 18

7. Cooepicanue nadopamopHulx 3auamuil (eciu npedycmompeHo yueoHviM niaHom)
JlaGopaTopHble 3aHATUS Y4€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

8. XapakTepuCTHKAa caMOCTOSATeJbHON pabdoThl 0akanaBpa

CPC sxnrouaem credyouue 8udbl pabom.:

¢ [Ipopabomxa meopemuueckozo mamepuaia,

¢ [lucomennoe gvinonHeHue 0OMauHe20 3a0anus;

¢ Buinonnenue pacuemmvix 3a0aHUll.

Pa3BepHyTast cxema BHeayAMTOPHOW DPa0OTHI CTYACHTOB C yKa3aHWeM (GOpPM NESITEIHHOCTH WU
COOTBETCTBYIOIIUX UM ()OPM KOHTPOJIS PE3yIbTATOB, a TAKXKE MPUMEPHOTO BPEMEHH, 3aTPAYMBAEMOTO
CTYZICHTOM Ha BBITIOJHCHHUE PA3IMYHBIX BUIOB PadOT (BKIIOYAS TIOATOTOBKY K 3aHITHSIM) MPEICTABICHBI
B mabnuye 3.
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Tabmuna 3. CamocrosiTenbHas paboTta OakanaBpa

Pasdens oucqunaun Bpemsa na Dopma Dopma Dopmupyemole
gbinoanenue, uac CPC* Konmpons Komnemenyuu

DJeMeHTHI JIMHEWHOH anreOphl 1 43 P.3. Nel,2 K.p. Nel OIIK-1,I1K-1
AHAJTMTUYECKON T€OMETPUHU
BBenenne B MaTeMaTHUECKAN aHATH3 23 V[omawmnee 3adanue |K.p. Ne2 OIIK-1,ITK-1
JuddepenunanbHoe ncuuciaeHue 22 P.3. Ne3. K.p. Ne3 OIIK-1,I1K-1
(YHKITMU OJTHOW TIEpEMEHHOM
JnbdepennumansHoe HCUUCICHNE 16 [omawmnee 3adanue |K.p. Ne4 OIIK-1,ITK-1
(GYHKIMH HECKOJIbKHXIIEPEMEHHBIX
KomrrekcHble 9ncia. 4 P.3. Ne4. OIIK-1,I1K-1
WuTerpanpHoe ncunucieHne QyHKITUN 59 P.3. Ne5,6. K.p. Ne5 OIIK-1,ITK-1
OJHOMTIEPEMEHHOM
OO0bikHOBeHHBIE Au()(hepeHInaIbHbIC 39 P.3. Ne7. K.p. Ne6 OIIK-1,ITK-1
ypaBHEHHsI
NurerpupoBanue GpyHKINU HECKOIBKUX 28 P.3. No§. K.p. Ne7 OIIK-1,ITK-1
MepeMEeHHbIX
BekTopHBbIi aHaIHM3 10 P.3. Ne9 K.p. Ne§ OIIK-1,ITK-1
UwucnoBsle U QyHKITHOHAIBHBIC PSIBI 10 omawmnee 3adanue |K.p. Ne9 OIIK-1,ITK-1
YpaBHeHUS MaTeMaTHIecKoi pH3UKH 5 P.3. Nel0. OIIK-1,ITK-1
DIIeMEeHTBl TEOPUU BEPOSITHOCTEN U 15 lomawmnee K.p. Nel( OIlIK-1,T1K-1
MaTeMaTHIECKOH CTATUCTHKHI 3adanueP.3. Nell.
JluckpeTHast MaTeMaTHKa 5 \lomawmnee 3adanue OIIK-1,ITIK-1
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9. Hcnonvzosanue peiimunzo80il cucmemsl OUeHKU 3HAHUIL.

IIpu onieHKE pe3yNnbTaTOB NAEATEIBHOCTU CTYIEHTOB UCIIOJIb3YETCSl PEUTUHIOBas cucTtema. PeTuHrosas
olLleHKa ()OpMHUPYETCSl HA OCHOBAHUU TEKYIIETO U MPOMEXYTOYHOTr0 KOHTpOoJIs. [TomHbIi (cyMMapHBIit)

PEUTHHI CTyIEHTa IIPU U3Y4YECHUs NUCLUUIUIMHBI «Mamemamukay CKIAIAbIBACTCS U3!

Cemectpsbl

Icemectp

2cemMecTtp

3cemectp

PacueTHble 3aganusa

Nel 3-5 GaiuioB

No5 5-8 6amios

Ne9 3-5 GaiuioB

No2 3-5 GajuioB

Ne6 5-8 6amnos

NelO 3-5 GamioB

Ne3  3-5 GamioB

Ne7 5-8 0asuioB

Nell 3-5 0ayuioB

Ne 4 3-5 6aiuioB

Ne 8 5-8 0amios

Nel 5-8 6aiuios

Ne5 14-22 6amuios

Ne8 9-15 Gaiutos

KonTponbHbie No2 5-8 6ammoB | Ne6 13-23 G6ammoB | Ne9 9-15 GanmoB
paboTsl
Ne3 8-14 6ammos | Ne7 13-23 6amnos | Nel0 9-15 Gamros
Ned  6-10 GaiuioB
DK3aMeH 24— 40 6asu1oB 3a4eT 24— 40 6ayuioB
Hroro 60-100 GamroB 60-100 GamoB 60-100 GamtoB

10. Ouenounvie cpeocmea 011 meKyuie20 KOHMPOJA YCHEBACMOCHU, NPOMENCYMOUHOU
ammecmayuyu o UMo2am 0C60eHUA OUCYUNTIUHbL

OueHouHble CpeAcTBa Uil MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEXYTOYHOMN
aTTecTaluy OOy4aroIUXcs W HMTOTOBOW (TOCYIapCTBEHHOW HWTOTOBOM) aTTecTaluu pa3padaThIBAIOTCS
COTJIaCHO MosIokeHHIo 0 POHIaX OILIEHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KAaK COCTaBHAs 4acTh pabodyeit
pOTrpaMMbl U OPOPMIISIOTCS OTZIEIBHBIM JJOKYMEHTOM.
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11. Hugopmanyuonno-memoduieckoe obecnedenue OUCHURTUHbI

11.1 Ocnoenaa 1umepamypa

Ne | OcHOBHBIE HCTOYHHUKH HHPOPMAITHA KonuyecTBo 3K3eMILIAPOB
HO.M. Jlanunos Marematuka [Yuebuuknu]/ | 1258 sx3 YHUL] KHUTVY
1 | KO.M.dauunos [u ap.]. — M: HFHOPA-M. - 2006. —
495 c.
B.C.Ilumnaves 3anaunuk 1o Beiciied maremaruke: | 3120 sx3. KHUTY
2 | yueb. noco6./ B.C.llIunaves. — M: UHOPA-M, —
2003. -304 c.
B.C.Illunaver 3azaunuk mo Bbicmed Martemartuke: | DBC «Znanium»
3 yueb. moco6./ B.C.Iunauer. — M: MHOPA-M. — | hitp://znanium.com/go.php?id=814425
2017. 304 c. JOCTYI U3 J1000#H TOYKH HHTEPHETA 1ocie
peructpanuu c ip- anpecos KHUTY
11.2 JononnumenvHan aumepamypa
Mo | OcHOBHBIE HCTOUHHKH HH(pOpMAIUU KonuuecTBo 9K3eMIIISIPOB
baspun W.W. Beicmias maremartHka Ui XEMHKOB, | 2096 ok3. B YHUII KHUTY
1 | 6uomoroB ®m MenukoB.[YueOuuxu]/ M.M.Baepus.-
M: Beicuias mikona. - 2001.- 611 ¢
Kypbenko JLH., Marematuka B mnpumepax u | 1350 sk3. YHUI] KHUTY
2 | sajmavax : yueb. mocob. / JLH.XKyp6enko [u ap.]. —
M: UHOPA-M. - 2009. — 373 c.
P.IUILXycuyraunos, Maremaruka s skoHoMuctos | 286 sx3. YHUL] KHUTY
B mpuMepax M 3amauax: y4eb. 1mocob./ | DmexrponHas 6ubnuorexa YHUI]
3 P.ILXyenytnunos, B.AJKuxapes. -  CII6. | KHUTY

Kpacuomap: Jlans. - 2012, — 654 c.

http:/ft kstu.ru/ft/Jiharev_Husnutdinov_m
atematika.pdf moctyn ¢ ip- anpecos
KHHUTY

11.3 Fnexkmponnsie ucmouHuKy uHpopmanuu

1. Onexrponnsii kartamor YHUIL KHUTY — pesxunm octyna http://ruslan.kstu.ru
2. Dnextponnas 6ubmuorexa YHULL KHUTY — pesxum nocryna http:/ft.kstu.ru/ft
3. DBC «Znaniumy — pexum poctyna http://znanium.com

CoraacoBaHo: [
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12. Mamepuansno-mexnuueckoe obecneuenue OUCUUNIUHDBL (MOOYIIA).
B kauecTBe MaTepuanbHO-TEXHUYECKOTO 00€CTIeUeHHS TUCUUTUTMHBI HCTIONB3YIOTCS: JIJIsl POBEACHUS
JEKIMOHHBIX 3aHATHiA — ayautopus ([1416a), ocHaleHHas TPEe3eHTAIIMOHHONW TEXHUKOU (TIPOEKTOp,
9KpaH, KOMITBIOTEP/HOYTOYK).

13. Obpazoeamenvhnovle mexnonozuu
KonudecTtBo 9acoB 3aHATHI, MPOBOJMMBIX B HHTEPAKTUBHBIX (Qopmax (pelieHue 3amad y IOCKH,
o0cyXJIeHHEe MaTeMaTHYeCKUX MOJIeNIeH 171l peabHbIX SKOHOMUYECKHX 3a]a4, pelIeHue 3a7a4 TpynnaMu
CTYJICHTOB),cOoCTaBsieT16 yacos.
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