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Pabouas mnporpamma cocraBjiena ¢ yudetoM TpeGoBaHuii DesepaibHOr0 rocyaapcTBEHHOrO
obpazoBatebHOro cTanaapra Boiciiero obpasosanust (Ne 1170 ot 20.10.2015)
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o npopuimo: «TexHosornueckoe 060pyA0BaHHE XUMUUYECKUX U HE(DTEXMMHUCCKUX TPOU3BOJICTBY
PaGouas nporpamma cocrapiena st 00y4aronmxes 2018 roa nabopa.

Tunosas [IporpamMmma 1o JUCHHUIIJIMHE OTCYTCTBYET.
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1. IJenu oceéoenusn oucuyuniumsl

HCH}IMI/I OCBOCHMS JUCUMILUIMHBI «MaTemMaTuka SBIISIOTCS

@) 061a0eHUe CUCMEMOU MAMEMAMUYECKUX 3HAHUL, NpUodpemeHue 3anaca KOHKPEmHbIX
c8edeHuUll U 0811a0eHUe ONPeOeleHHbIMU YMEHUIMU U HABLIKAMU,

0) yceoeHue noHAmuil, He0OX0OUMbIX 0J1 B3AUMOCEA3U C NOHAMUAMU OPYIUX HAVK,
Gopmuposanie onpedenreHHbIX CUCEM 832151008 HA OKPYICAIOWULL MUD, YMEHUE Peuamb
3a0auu ¢ NPUKIAOHOU HANPABIEHHOCIbIO,

8) pazeumue makux 6ANCHbIX KA4eCms TUYHOCMU KaK AKKyPAmHOCHb, NOMpeOHOCHb K
oanvHeumemy camoodpaz08anuio, K meopueckomy noucky,

2) pazsumue cnocoobHocmetl, HeoOX0OUMbLX OJisl UCNOAb308AHUSL MEMOOA

mamemamudecKkoco Modefmpoecmuﬂ.

2. Mecmo oucyunaunst ¢ cmpykmype OOII BO

HNucuunnuna «Marematuka» OTHOcUTCS K 6aszosou 4dactu OOIl u dopmupyer y
OakayaBpoB 10 HampaBieHuio moarotoBku 15.03.02 «TexHonormvyeckue MalIMHBI U
000py0BaHKHE» HAOOP CHEIUATBHBIX 3HAHUN U KOMIIETECHIIUH, HEOOXOIUMBIX JJIS BBIITOJTHCHHUS
NPOU3800CMBEHHO-MEXHOI02UYECKOLl, HAY4HO-UCCe008aAMENbCKO, NPOEKMHOU -

KOHCMPYKMOPCKAsl 0essmeabHOCU.

JInsl yCHemHOT0 OCBOCHMS JUCHHUILIMHBI «MatemaTukay OakamaBp 1O HalpaBJICHHUIO
noarotoBku 15.03.02 «TexHONOrMYECKHEe MAIIMHBI W 00OpYJOBaHWE» JIOJDKEH OCBOWTH

Marcepural nNpcAmMCCTBYIOMNX JUCIHUITIINH:

a ) Ilpeomem «Mamemamuxay 6 wikore.

Jucnunnuna «MatemaTukay sIBIsSETCS MPEANIeCTBYIONICH 1 HeoOXoauma JijIsl YCIEIIHOTO

YCBOEHMS MOCIEAYIOMMNX JUCIUTLIAH:

a) «HUnugpopmamuxay;
0) « Dusukay,
8) «Teopemuueckas mexanuxay.

3HaHUs, TONyYeHHbIE MpPU M3YYCHUH JUCHUIUIMHBL  «MaremaTuka» MOryT OBITh

UCIOJIb30BaHbl MPU MPOXOXKJIECHUU MPAKTUK (YYeOHOU, npouzso0CmMEeHHOU, NPeOOUnIOMHOU) 1



BBITIOJTHEHUH BBITYCKHBIX KBANMM(UKAMOHHBIX padoT mo HampasieHuio mnoarotoBku 15.03.02

«TexHOIOrn4ecKkne MalluHbl U O60py,Z[OBaHI/Ie>>.

3. Komnemenuyuu odyuarouiezocs, ghopmupyemole 8 pe3yibmame 0C60€HUA OUCYUUNTIUHDL

Oowenpogheccuonanvhnovle KomnemeHyuu:

1. CHOCOOHOCTH K MPUOOPETEHUIO ¢ OOJIBIION CTENEHBI0 CAMOCTOSATEIIBHOCTH HOBBIX 3HAHUN
C HCHOJb30BaHUEM COBPEMEHHBIX 0Opa30BATENbHBIX U MH(GOPMALMOHHBIX TEXHOJIOTHM
(OIIK-1)

Ilpogpeccuonanvnvie Komnemenyuu:

1. CIIOCOOHOCTH K CUCTCMATHYCCKOMY H3YYCHUIO Hay‘IHO'TeXHI/I‘IeCKOﬁ I/IH(i)OpMaHI/II/I,
OTCUYCCTBCHHOI'O N 3apy6e>I<H0r0 OIIbITa II0 COOTBCTCTBYIOIICMY HpO(l)I/IJHO IHOATrOTOBKH

(TK-1).

B pe3yabTaTe 0cBOeHUsI JUCHHUIINHBI 00yYAKOIIHIACS T0JKEeH:

1) 3nats:
a) OCHOBHBIC MOHATUS M METOJIbI MAaTEMAaTUUECKOTO aHAIN3a, TMHEHHON anre0phl,

JTMCKPETHON MaTeMaTHKU, TeOpUH AU(depeHIINATbHBIX YPABHEHUHN U JIEMEHTOB TEOPUU
YpaBHEHHI MaTeMaTUYECKON (PU3UKH, TEOPUU BEPOSTHOCTEH U MAaTEMAaTHUYE€CKOW CTATUCTHKU;
0) MaTeMaTHYeCKHX METOJIOB pelleHus MpodecCHOHATBHBIX 3a1ad.
2) YMmeTs:
a) MPOBOJUTH aHAIU3 PYHKITHH,
0) peliaTh OCHOBHBIE 33]Ja4H TEOPUU BEPOSITHOCTH U MATEMATHUECKON CTATUCTHKH,

B) pelaTh ypaBHEHUS U CUCTEMbI U depeHIIuaNbHbIX YPaBHEHUI MPUMEHUTEIBHO K

peanpHBIM IIpolieccam,
T') MPUMEHITh MaTEMAaTHYECKUE METOBI ITPH PEIICHUH THIIOBBIX MTPOPECCHOHATBHBIX 3a/1a4.

3) Brnagets:

a) MCTOAaMU IMMOCTPOCHUSA MaTeMaTU4YeCKOM MOJCIHN THUIIOBBIX HpO(i)CCCI/IOHaJ'IBHBIX 3ajgady u

COZIEPKATEIbHON MHTEPIPETALMH TIOJYYEHHBIX PE3YIbTaTOB.



4. Cmpykmypa u cooeprcanue oucyuniunvl «Mamemamuray.

OO6m1ast TpyI0€MKOCTh TUCHUILIAHBI COCTaBIsAET 16 3aueTHBIX eAUHUIL, 576 4acoB.

Ne Buasbl yueoHoii padoThbl, BRIIOYAS
n/ 8 CAMOCTOSATEIBHYIO PadoTy
I 5 CTYA€HTOB U TPYA0EMKOCTh (B OneHounble
Pa3nes aucunInHbI E E gacax) cpeacTBa I
8 8 nmpoBeacHUs
E ® | Jlexums | IIpaktu- | Jlabopa | CPC | mpome:kyTouno
O ;() YCCKHE TOPHBIC 171 aTrecranumu
E 3aHATUSA | pabOTHI 1o pazaejaam
1 DneMeHTHl TMHEHHOH anredpsl 1 1 2 4 50 Konmponsias
AHAJTUTUYECKOU F€OMETPUU paboma el
2 | BBexeHue B MaTeMaTHYECKUN 2 4 50
aHamn3
3 | AuddepennmanbHoe HCUUCTICHHE 2 4 63
(GYHKIIH OJTHOM ITepeMeHHOH
4 | IuddepennnaipbHOe NCIUCIEHUE 1 4 50
(YHKIUH HeCKOIbKUX TIEPEMEHHBIX
5 | KomiuiekcHble uncna 1 2 40
Hroro B 1 cemecTpe 8 18 253 Oxzamen (9u)
6 | UHTrerpanpHOe HCUYHCIIEHUE 2 4 6 54 Konmponvnas
(GYHKIMH 00HOU TIEPEMEHHOM paboma No2
7 | OOBIKHOBEHHBIE 2 2 52
JudQepeHnnanbHbIe YpaBHEHUS
8 | Uurerpuposanue QyHKIMU ABYX 2 2 52
ePEMEHHBIX
Hroro Bo 2 cemectpe 8 10 158 | 3auem (4u)
9 | BekTopHblii aHaTU3 3 2 2 20
10 | Yucnosble 1 HyHKIIMOHATEHBIE 1 2 21
psIbI
11 | YpaBHeHHsT MaTeMaTHYECKOM 1 1 10
(1071633097
12 | DneMeHTH TEOpHUU BEPOATHOCTEH U 1 2 21
MaTeMaTHYECKON CTaTHCTHKH
13 | JluckperHas MaremMaTuka 1 1 13
Hroro B 3 cemectpe 6 8 85 Oxzamen (9u)




5. Cooeporcanue neKYUOHHBIX 3AHAMUI NO mMemam C YKA3aHHEM HCIOJIb3YEMBbIX
MHHOBAI[MOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
Tema |. DneMeHTHI JIMHEHOH anre0pbl M AHAJINTHYECKOI reoMeTPUH
(2 yaca, npuodperaembie komnerenuun — [NK-1,0ITK-1)
1. Mampuuywbt u cucmembol
1.1. OmnpenenuTenu u UX CBOWCTBA.
1.2. Cuctembl nuHelHbIX anreOpanmdeckux ypaBHeHu:n (CJIAY), uX COBMECTHOCTh. Marpuiibl
CUCTEMBI, UX dJIeMEHTapHbIe MpeodpazoBanus, panr. Mertozsl ['aycca u Kpamepa.
1.3. Martpunst u neiictBus Hag aumu. OOpatnas maTtpuna. Matpuunas gopma 3amucu CJIAY.
Pemenre MaTpuyHbIX ypaBHEHUM.
2. Dnemenmul 6eKmopHoIl anzeopuvl
2.1. BexTopsl v TUHEIHHBIC OTICpally HAJ HUMH.
2.2. ba3uc Ha TNIOCKOCTH M B POCTPAHCTRBE.
2.3. [Ipoexiust BEKTOpa Ha OCh, €€ CBOMCTBA.
2.4. [IpsmoyronpHas cucteMa KoopauHat. KoopAnHATE BEKTOpa U TOYKH.
2.5. CkanmsipHOE POU3BEACHNE.
2.6. BextopHOE M cMelIaHHOE MTPOU3BEICHUS
2.7. IlpunoxeHne MeToJ0B alnreOphl K MAaTEMaTHYECKOMY MOJICITUPOBAHUIO.
2.8.JIuneliHoe MPOCTPaHCTBO. EBKIINIOBO MTPOCTPAHCTBO.
3. Ananumuueckan ceomempus. Ilpamasa u niockocmo
3.1. YpaBHeHue UHUN Ha TWIOCKOCTH. [IpsiMast Ha TUIOCKOCTH (pa3nuvHble (OPMBI ypaBHEHUS
MPSIMOM, YTOJI MEXKTY ABYMS IPSIMBIMU, PACCTOSIHUE OT TOYKHU JIO TPSIMOI).
3.2. YpaBHEHHE MOBEPXHOCTHU B MPOCTpaHCTBE. [NIOCKOCTh B IPOCTpPaHCTBE. Y paBHEHUE
runepmiockoctd B R" Ypapnenue nuaun B npoctpanctse. [Ipsmas B R" . B3aumuoe
pacmojoKeHNe NPSIMON U IUIOCKOCTH.
4. Ananumuyeckan zeomempus Ha NJIOCKOCHU:
Kpugble 6mopozo nopaoKka
4.1. O6mee ypaBaenue kpuBoii Il - ro mopsnka. OKpy>XKHOCTb.
4.2. DOnnunc.
4.3. Tumnepbona.
4.4. Tlapabomna.
4.5. TlpeobpazoBaHue JeKapTOBOM CUCTEMBI KoopauHaT. [IpuBenenue oOmiero ypaBHeHus
kpuBoi II - ro mopsiika Kk KAHOHUYECKOMY BUY.
5. Ananumuueckasa zeomempus ¢ npocmpancmee:
nosepxnocmu |l - 20 nopsaoka
5.1. [unusapudecKkue MOBEPXHOCTH.
5.2.  KoHunueckue moBEepXHOCTH.
5.3.  Dmmrmcownn.
5.4. T'mnepO6onouzsl U mapaboIOUIbI.
5.5. TlpwnoxeHue kK MaTEMaTUYECKOMY MOJCITHMPOBAHHUIO.
Tema |l. BBenenue B MaTeMaTH4YeCKHil aHATU3
(2 yacoB, npuodperaembie komnerenuu — [NK-1, OIIK-1)
6. Mnoswcecmea. @ynKyuu 00HOI nepemMeHHOu
6.1.OneMenTsl TeOpuK MHOKECTB. CHMBOJIMKA MaTEMAaTUUECKOM JIOTHKHU.
6.2. Tonosorust ynucnoBoii npsamond. DyHKIHUA, 00JIaCTh ONPEACICHUS, CIOCOOBI 3aJaHuUs.
6.3. OcHoBHbIE dr1eMeHTapHbIe QyHKIHH. Cyneprno3uius QyHKINH, 37eMeHTapHbIe () yHKIIUH.
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7. IlIpeoensl hynxuuit 00noit nepemennou
7.1. Tlpenmen mnocineaoBaTebHOCTH, €T0 FTEOMETPUUYECKOE UCTOJIKOBAHHE.
7.2. Tlpenen pyHKINU B TOUYKE, €TO TEOMETPUIECKOE UCTOIKOBAHUE.
7.3. beckoHeuHO MaJbie U OECKOHEYHO OOJbIHE (PYHKIMH, UX CBOWCTBA.
7.4. OCHOBHBIC TEOPEMHI O Mpeseax.
7.5. Tlonstue o HeonpeaeneHHocTsX. [ u 11 3amedarenbHbIe IPEAEIBI.
7.6. CpaBHeHHE OECKOHEYHO MAaJIBIX.
8. HenpepuvieHnvie (hynKyuu 00HOIl nepemenHou
8.1. OmpeneneHus HEMPEPHIBHOCTH.
8.2. Toukwu pa3pbiBa U UX KIacCU(UKALIHS.
8.3. CoiicTBa (hyHKIMI, HENPEPHIBHBIX B TOUKE.
8.4. CsoiicTBa (yHKIINHA, HETIPEPHIBHBIX HA OTPE3KE.
Tema I11. Indpepenunanbuoe ncuncienne pyHKIUMU 0HOI NepeMeHHOI
(2 yaca, npuodperaembie kommneTenmuu — [IK-1 ,011K-1)
9. Juggepenyuanvuvie hynkyuu 00Holl nepemenHou
9.1. Onpenenenue MpOU3BOIHOM, ee GU3NIECKUIT CMBICI.
9.2. T'eomeTpudeCcKnid CMBICH MPOU3BOJHOM.  YPaBHEHME KAacaTEIbHON U HOPMAJIU K
rpaduky QyHKIIH.
9.3. CymiecTBOBaHHE MPOU3BOJAHON U HETIPEPHIBHOCTD.
9.4. CnoiicTBa omnepanuu nuddepeHunupoBaHus.
9.5. IlpousBonHas cioxkHoi pyHkuu. Jlorapupmuueckoe nuddepeHurpoBaHue.
9.6. [Tpou3BoAHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHIA.
9.7 Iuddepennman, ero cBOWCTBAa U MPUMEHEHHE B MPUOJIMIKEHHBIX BEIYUCIICHUSX.
9.8. [IpousBoanbIe U U PEpEeHIINATBI BHICIINX MOPSIKOB.
10. Hccneoosanue pynkyuii u nocmpoenue 2paguros
10.1. OcHoBHBIE TeopeMbl TU(PPEPEHIINATEHOTO UCUUCTICHUS.
10.2. IIpaBuio JlonuTamis.
10.3. MOHOTOHHOCTS.
10.4. DxcTpeMyMBl.
10.5. JlocTaTo4HBIN IPU3HAK IKCTPEMYMa, UCIIOIL3YIOIIUNA BTOPYIO TPOU3BOIHYIO.
10.6. BoImyk10CTh U BOTHYTOCTb I'paduka GyHKIUY.
10.7. Touku neperunba
10.8. AcumntoTsl rpaduka GyHkiuu. OOmas cxema ucciae0Banus (GyHKIMKA U TOCTPOCHHE
rpaguka.
10.9. Tlpunoxenue MeToA0B audhepeHIINATBHOTO UCUNUCICHUS B MATEMAaTUUECKOM
MOJICIIUPOBAHNUU.
Tema IV. lu¢ppepennuabHoe HCHUCTICHUE (PYHKIMHM HECKOJbKUX IepeMeHHBIX
(1 yac, npuodperaembie komnerenuuu — [IK-1,0I1K-1)

11. Jlughghepenyupyemvie pynKyuu neckoabKux nepemeHHvIx
11.1.TTonsiTre QYHKIMN HECKONBKUX MEPEMEHHBIX. JIEMEHTHI TOIOJIOTHH.
11.2.TIpenen u HeNpepBHIBHOCTD (DYHKIINI HECKOIBKUX NEPEMEHHBIX.
11.3.YacTHble MpUpalleHUs] U YaCTHbIE MPOU3BOIHBIE.
11.4.TTonHoe mpupalieHne W MONHBIN auddepeHnran, TpPUIOKEHHE B MPUOIMKEHHBIX
BBIUMCIICHUSX.
11.5.YacTHbIe MPOU3BOIHBIE U TIOJIHBIC TUD(PEpEeHITHATBI BRICITUX MOPSIKOB.
11.6.IIpousBoiHbIE CIOKHBIX ()YHKIIHA.
11.7.1Tpon3BoiHBIE HEABHBIX (YHKIUH.



12. Ilpunosicenue oughghepenyuanbrozo ucuucienus YYHKYUL HeCKOIbKUX NePeMEHHbIX
12.1. DnemenTsl qudpepeHnanbHON FEOMETPUN:  YpaBHEHUE KAacaTeIbHOW U HOPMaIbHOM
IJIOCKOCTH K KPUBOW B R, VYpaBHEHHsI KacaTeJIbHOM IIOCKOCTH U HOPMAJIU K IIOBEPXHOCTH.
12.2. OkcTpemMmyMbl (YHKITUH HECKOJIBKUX ITEPEMEHHBIX.

Tema V. KoMmiuiekcHbie Ync/ia, yHKIUN KOMILIEKCHOTO IIEPEeMEHHOI0
(1 uac, npuodperaembie komnerennuu — INK-1,011K-1)
13. Komnnaekcuoie uucna (x.u.)

13.1.AnreGpanueckas ¢popMma K.4, €ro n300pakeHre Ha KOMIUIEKCHOM ITOCKOCTH.
13.2. JleiicTBus HaJ K 4. B anreOpanyeckoi popme.
13.3. TpuroHoMeTpuueckas ¥ nokazarenbHas popma K.4.
13.4. YMHOXEHHUE U [eJIeHHEe K.4 B TPUTOHOMETPUYECKOM U TOKa3aTelbHOI Gopme.
13.5. Bo3Benenue K.4 B CTENEHb U U3BJICUCHHUE KOPHS N- O CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

14.IlonsiTre GyHKIMA KOMILUIEKCHOTO ITEPEeMEHHOT0.

Tema VI. UaTerpanbHoe ucuucieHue GyHKUUH 00OHOU TIePeMEeHHOH
(4 vaca, npuodperaembie kommerenun — [IK-1,0ITK-1)
15. Heonpeoenennwtii unmezpan
15.1. [lonsiTie nepBooOpa3HO M HEOTIPEIETICHHOTO UHTETpaia.
15.2. OcHOBHBIE CBOWCTBA HEOMPEEICHHOT'O HHTErpaa.
15.3. TaGnuiia UHTETpaIOB.
15.4 Metoibl UHTETPUPOBAHUS.

16. OcHoenvie Knaccovl unHmezpupyemvix QyHKuyuil
16.1. MuTerpupoBanue paliuoHaIbHBIX APOOeil.
16.2. NuTerpupoBanue TPUrOHOMETPUIECKUX (PYHKITHIA.
16.3. UnTerpupoBaHue HppariioHaaIbHbIX (YHKIINHN.
17. Onpeodenennulit unmezpan
17.1.3agaun, npuBOIAIIKE K TOHITHIO ONIPEAICIIEHHOTO0 HHTETpaja, €ro onpeieleHue.
17.2.CpolicTBa ONpeICICHHOT'O UHTETpaJa.
17.3.1lpousBoiHasl OT OMPEACICHHOTO HHTErpajga M0 TEePEMEHHOMY BEpXHEMY  TIpeneny.
®opmyna HeroTona-JleliOHua.
17.4.luterpupoBaHue 3aMEHOIN NEPEMEHHOMN U MO YaCTSM.
17.5.HecoOcTBeHHBIE MHTETPATIBI.
18. Ilpunoscenun onpedenennozo unmezpana
18.1. Berurcnenue miomnaaen miockux Guryp.
18.2. Beruncnenne 005eMOB Tell.
18.3. BoiuucieHue JyuH JayT.
18.4. [IpunoxeHrne K MAaTEMaTUYECKOMY MOJICTUPOBAHUIO.
19. dnemenmuvt meopuu YynKyuii u YyHKUUOHANLHO20 AHATU3A
19.1. Mepa Jlebera 3meprMble MHOKECTBA.
19.2. U3mepumsble pynkiuu. Muarerpan Jlebera.
19.3. ®ynkumu ¢ koHeuHbIM U3MeHeHneM. MHaTerpan Ctuirheca.

Tema VII. O0bikHOBeHHBbIE 1D PepeHunanbHble ypaBHeHus (O1Y)
(4 yaca, npuodperaembie komnerenuun — [NK-1,0ITK-1)
20. O1Y | nopaoka
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20.1.OcuoBuble oHATUSL 0 muddepennuanbubix ypaBHeHusx OAY I mopsinka. 3amaua Komm.
OO6iee perieHue.
20.2. Iuddhepennunanbaple ypaBHEHUS! C Pa3ACISIONIMMUCS IEPEMEHHBIMHU.
20.3.Oxnoponnusie J1Y I mopsiaka. Jluneitasie /1Y 1 mopsinka.
20.4.ITpunoxenune nuddepeHnanbHbIX YpaBHEHUH B MATEMaTUYECKOM MOJICTTUPOBAHUU.
21. OJ1Y |l nopaoka
21.1. OcuHosusbie noustus 06 OY |l nopsiaxa.
21.2. OAY Il mopsinka, AOMyCKaroye MOHUKEHNE TTOPSIIKA.
21.3. Jluneitasie 1Y |l mopsiaka, oqHOpOHBIE M HEOHOPOAHBIE. [Iprioxenre B
MaTEeMaTHYE€CKOM MOJICIIUPOBAHUH.
22. llonamue o pewrenuu O/1Y evicuiux nopaokoe u cucmem ougghepeHyuaIbHvlX ypasHeHuil
22.1. JIuneitnsie 1Y N-ro nopsiaka.
22.2. HopManbHbBIE CUCTEMBI TMHEHHBIX MU PepeHITnaIbHbIX YPAaBHECHUN U UX PEIICHUE.

Tema VIII. UaTerpupoBanne GpyHKIHMN HECKOJIbKHX NepeMeHHbIX
(2 yaca, npuodperaembie komnerenuun — [NK-1,0I1K-1)
23. /leoitnble unmezpassl
23.1.3amaum, MpUBOASAIINE K MIOHSATHIO TBOMHOTO HHTETPAJIa, €T0 OIpeIeiICHHUE.
23.2.CBoiicTBa IBOMHOTO HHTETpaJa.
23.3. Beruncienne 1BOWHOTO HHTETpaa.
23.4.]IBoitHOM MHTETpaJ B MPSMOYTOIBHBIX KOOPAHHATAX.
23.5. JIBoliHOM WHTETrpaJl B MOJSPHBIX KOOPAMHATAX.
23.6.IIpunosxeHust ABOMHOTO WHTErpaa.
24. Tpounoit u n -Kpamuwlil UHMeZPAIbL
24.1. 3agauu, TpUBOASIIME K MOHITUIO TPOMHOTO UHTETPAJIA, €r0 ONpPEAEICHUE, TOHITHE N-
KpaTHOT'O MHTETpaa.
24.2. CpolicTBa TPOMHBIX UHTETPAJIOB.
24.3. BprunciieHre TPOMHBIX HHTETPAIOB. 3aMEeHa IEPEMEHHBIX.
24 4. IlpunoxeHus: TPOMHBIX UHTETPAJIOB.
Tema IX. BexkTopHblii aHa M3
(2uaca, npuodperaembie komnerenun — [IK-1,0ITK-1)
25. Kpusonuneiinvie unmezpanst no oaune oyau (1 pooa)
25.1. Kpussie B R" . 3amaua o macce kpuBoii. OnpeeneHue KpHBOJIMHEWHOro HHTErpana |
pona.
25.2. CBolicTBa KpUBOJIMHEWHOr0 nHTErpana I poaa.
25.3. BelunciieHne KpuBOJIMHEMHOIO HHTErpana 1 poga
26. Kpusonuneiinvie unmezpaiot no koopounamam (11 pooa)
26.1. 3agaua o pabote mepemMeHHOU cwiibl. OnpeeseHre KpuBoMHEHOTO nHTerpana Il pona.
26.2. CpolicTBa KpuBOJauHEeHOTrO uHTerpana ll pona.
26.3. Beruncienue kpuBonuHeiiHoro unrerpana Il poxga.
26.4. CBs13b MEXKIy KpUBOJIMHENHBIMU MHTErpaiamu I u I pona.
26.5. ®opmyna I'puna.
26.6. Ycin0BHsI HE3aBUCUMOCTH OT IIyTH UHTETPUPOBAHMS
27. Iloeepxnocmnsle unmezpaisl
27.1. Hosepxuoctn B R®,
27.2. 3apaya o Macce moBepxHoct OnpezenieHne NOBEpXHOCTHOrO MHTerpana | pona.
27.3. BerunciieHre NOBEPXHOCTHOIO UHTerpana | poaa.
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27.4. I1oTOK )XHJKOCTH Yyepe3 MoBEepXHOCTh. OnpesiesieHne NoBepXHOCTHOro nurerpana Il pona.
27.5. Beruncienne nopepxHocTHoro uurerpana Il pona.
27.6. ®opmyisl Octporpaackoro u CTokca
28. Ckanaphnoe u éekmopHoe no.ns
28.1. CxansipHO€ 1MoJie ¥ €r0 XapaKTEPUCTUKHU.
28.2. BekTopHOE M0JI€ U €r0 XapaKTePUCTUKH.
Tema X. UnciioBbie 1 QYHKUHUOHAJIbHBIE PAAbI
(1 yac, npuodperaembie komnerenuu — [NK-1,0I1K-1)
29. Yucnoswie paowvt (u.p.)
29.1. IlonsTHE 4.p. U €70 CYMMBI.
29.2 CpoiicTBa CXOAIIUXCS PSAIOB.
29.3. HeoOXoauMBIi MpU3HAK CXOAUMOCTH.
29.4. JloctaTouHble MPU3HAKU CXOAMMOCTH — 3HAKOMOJIOKUTEIBHBIX PSI/IOB.
29.5. 3nakouepenyromuecs 4.p. [Ipuznak JleiiOnuna.
29.6. 3HakonepeMeHHbIe 4.p. AGCOIOTHAS U YCIIOBHAS CXOJUMOCTH.
30.Cmenennwie paowt ( c.p.)
30.1. ITonsiTvie PYHKIMOHATIBLHOTO U CTENEHHOTO psAna. Teopema Abens.
30.2. Pannyc 1 HTHTEPBAJI CXOOUMOCTH C.p.
30.3. ludpdepenimpoBanre U MHTETPUPOBAHHUE C.D.
30.4. Panawl Teitniopa u MaksiopeHa.
30.5. VYcnoBus paznoxenus GyHKIUHU B psn Teinopa.
30.6. Paznoxxenue B psigy MakiiopeHa OCHOBHBIX 3JIEMEHTaPHBIX byHKIUH.
30.7. IlpumenHeHwue c.p. K MPUOIMKEHHBIM BBIYUCICHUSIM.
30. Paovt Dyprve
31.1. IlpaBunbHO  cxonsmuecs (QYHKIMOHAJIbHBIE  PSAJbl. TPUTOHOMETPUUYECKUE PSIIbI.
31.2. Koapdunuent Oypre. Psag Oypre nnst GyHKIINUN ¢ IEPUOAOM 27T
31.3. JloctaTouHbie YCIOBUS pa3iokeHUs! (GYHKIIMHU C IEproioM 27 B psig Dypee.
31.4.Psinb1 dypbe 1715 YETHBIX U HEYETHBIX (PYHKIIHIA.
31.5.Pane1 @ypoe it pyHkiuii ¢ nepuogom 21 . Paznoxkenue B psig Oypbe HEMEPHOIUIECKUX
byHKIU.
Tema XI. YpaBHeHust mareMaTn4eckoil pusuku
(1 gyac, npuodperaembie komnerenuu — [NK-1,0I1K-1)

32. OcHoenble munvt ypagHEeHUl MaAmMeMamuiecKoil puzuku
32.1.TTonsiTre 00 ypaBHEHUSIX MaTEMaTUUECKON (GH3UKU. [ paHUYHbIC U HAYAJTbHBIE YCIIOBUSL.
32.2. Knaccudukarms JuHeHHbIX AU PepeHIMAIBHbIX YpaBHEHUM € YacTHBIMHM TMPOU3BOIHBIMU I
nopsKa.

33. Memooul peuienuil ypasHeHuil Mamemamuydeckou huuxku
33.1. Meton Jlanambepa.
33.2. Meton @ypre. Ero npumenenue A1 pelieHns CMEIIaHHOM 3a/1auu JAJIs YpaBHEHHUS
KOJIeOaHU CTPYHBI, YpaBHEHUS TEIJIONPOBOAHOCTH, 3a1aun [lupuxie B Kpyre.
Tema XIl. DiiemeHTHI TEOPUM BEPOATHOCTEN U MAaTEMATHYECKON CTATHCTHKH
(1 yac, npuodperaembie komnerennun — [NK-1,0ITK-1)
34. Ocnoenble nonamus meopuu 6eposAmHocmeil

34.1. TloHATHS MPOCTPAHCTBA AJIEMEHTAPHBIX COOBITHM U ciay4yallHOro coObITusi.  OCHOBHBIE
bopMyITbl KOMOMHATOPHUKHU
34.2. JlelicTBUS HaJ COOBITHSIMH.
34.3. Paznuunble OnpeaeneHns BEpOSTHOCTH.
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34.4.

CrnoxeHue U yMHOXEHHE BEPOSITHOCTEN.

34.5. Cxema ucnbitanuii beprysmm.
35. Cnayuaiinvie genuuunwl
35.1. JluckpeTHbie U HETPEPHIBHBIC CITyYallHbIC BETMUNHBI. 3aKOH PaCIIpPEICICHNUS.
35.2. YucClOBBIE XapaKTEPUCTUKH CIIyYaHBIX BEJTUYHUH.
35.3. Ilpumepsl pacnpenesieHUH.
35.4. MHOrOMEpHBIE CllydaiiHble BEJIMYMHBL. [[oHATHE O CilydalHbIX rpoleccax.
36. Dnemenmur mamemamuuecko cmamucmuKu
36.1. OcHOBHbIE MOHATHUS MAaTEMAaTUYECKON CTATUCTUKH.
36.2. OmnpeneneHne HEN3BECTHRIX MAPAMETPOB PACIIPEICICHUSI.
36.3. IIpoBepka CTaTUCTUYECKHUX TUTIOTES.
Tema XII1. Juckpernass MaTemaTuka
(1 gyac, npuodperaembie komnerenuu — [NK-1,0I1K-1)
37. Jlocuueckue ucuucinenusn
37.1. Jloruka BhICKa3bIBaHUH.
37 2. PaBHOCWIBHBIE (POPMYIIBI TIOTUKU BHICKa3bIBAHHM.
37.3. DJEeMEHTHI JIOTHUKH MPETUKATOB.
37.4. Tlousitue o GopMaNIbHBIX CUCTEMAX, SA3BIKAX U TPAMMATHKaX.
38. Ipaghm
38.1. OcHOBHBIE OIpeAeNieHUs U CIIOCOOBI 3a/1anus rpados.
38.2. MapmpyTsl, IeNH, TAKITBL.
38.3. Hekortopsie knaccel rpados.
38.4. IlonsTue 06 aBTOMATaXx, X 3aJlaHue rpadamu.
6. Coodeprcanue npakmuyueckux 3aHamuil
VY4eOHBIM TUITAHOM MPEAYCMOTPEHO NMPOBEJEHUE MPAKTUYECKUX 3aHATUN MO JUCIUIUIMHE
«MatemaTtukay.

I]env nposedenus npakmuuecKux 3auamuil — OCBOCHUE JISKIIMOHHOTO MaTepraa 1 BEIpaboTKa

OMMPCACIICHHBIX yMeHHﬁ, CBA3AHHBIX C YCBOCHUCM CTYJCHTaAMH COBPEMCHHBIX 3HAHUU O

MAaTCMaTHYCCKUX MCTOJaX, UX IIPUMCHCHNUEC K MAaTCMAaTHYICCKOMY MOACINPOBAHUIO, OBJIACHUC

KOMIICTCHIOUAMMU.

O61ua;1 MMPpOAOJDKHUTCIIBHOCTD ITPAKTHYCCKUX 3aHATUM U UX pacipeaciICHUC 110 OTACIIbHBIM TCMaM

COIJIaCHO TCMATUKE JICKIIMOHHOTO KypcCa IMPEACTAaBJICHEI B Ta6JII/IHe
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1 cemecmp

Pa3zoen oucyunnunot . Obve Dopmupyemvle
Cooeporcarnue 3anamuil
M KOMnemeHyuu
(pewierue 3a0ay no YKa3aHHbLM memam .
Mooynei)
yacax
DneMeHThl JuHeHon amreOpsr |I13. 1.1 -1.3, 2.1-2.8, 3.1-3.2, 4.1-45, 5.1- 4
Y aHAJIMTUYECKON TeOMETpUU 55 [1K-1,0I1K-1
Beenenue B MaTeMaTHUECKUM
AT I13.6.1-6.3, 7.1-7.5, 8.1-8.4 4 [K-1,0TTK-1
HuddepenunansHoe
ucuncnenne Qynkuun oxnoi [113. 9.1-9.8, 10.1-10.8 4 TIK-1,0I1K-1
MepeMeHHOM
HduddepennmansHoe
HCYHCIICHHUE ¢ysaxuum | 113, 11.1 -11.7,12.1-12.2 4 [1K-1,0I1K-1
HeCKOJIbKUX TICPEMEHHBIX
KommiaekcHble yncia I13. 13.1-135, 14 2 [1K-1,0I1K-1
HUTOI'O 18
2 cemecmp
Pazoen oucyuniunol Cooepoicanue 3ansmuil Obwen Dopmupyemvle
(pewienue 3a0au nO YKA3AHHLIM MEeMAM KoMnemenyuu
Mmooyneti) ¢ Hacax
WNurerpanbsHoe
I3 1,2. 15.1-154, 16.1-16.3, 17.1-17.5
ucuncieHne  (GyHKIHH e ) ' ’ ’ 6 [1K-1,0I1K-1
00Ol TIepeMEHHO 18.1-18.3, 19.1-19.3.
OOBIKHOBEHHbBIE
nuddepeHInanbHbIC I13. 3,4. 20.1-20.4, 21.1-21.3, 22.1-22.2 2 [1K-1,0I1K-1
ypaBHEHUS
WuterpupoBanue
¢ynkuun  Heckonbkux |[13 5. 23.1-23.5 2 [1K-1,0I1K-1
MEPEMEHHBIX
Hroro 10
3 cemecmp
BekTopHblii aHanu3 113 6. 26.1-26.8, 28.1-28.2. 2 [1K-1,0I1K-1
YucioBbie Hu
(yHKIHOHATbHbIE PAIE] I13.7. 29.1-29.4, 30.1-30.7, 31.1-31.5 2 TK-1,01K-1
YpaBHeHus
MaTeMaTH4eCKOMn I13 8. 32.1-32.2, 33.1-33.2. 1 [1K-1,0I1K-1
bu3nKu
DIIEMEHTEI TEOpUH
BEPOATHOCTEH M|T13 9. 34.1- 345,351 - 353,351 - 353,
MaTeMaTH4YECKON 36.1-36.3 2 [1K-1,0IIK-1
CTATHCTUKH
Jucieperias 113 10. 37.1-37.4, 38.1-38.4 1 [K-1,01K-1
MaTeMaTuKa
HUTOI'O 8

12




[TpakTryeckue 3aHATHS IPOBOAATCS B IOMEIICHUH YUE€OHBIX aynuTopuii 0e3
UCIIOJIb30BAHUS CTICIMATIEHOTO O0OPYA0BAHHUS.
7. Codepircanue 1a00pamopHvlx 3aHamuil (eciu npedycmMompeHo y4eoOHblM niaHoM)
JlabopatopHble 3aHATHS Y4€OHBIM IJIAHOM HE MPEAYCMOTPEHbI

8. XapakTepucTUKa CaMOCTOSATEeJbHOI padoThl 0akajaBpa

CPC exnrouaem credyrowjue uobl pabom:

¢ [Ipopabomka meopemuueckoco mamepuaia;

¢ [lucvmeHnnoe binonHenue 0OMaAuIHe20 3a0aHUsL;

¢ BowinonneHue pacuemuuix 3a0aHUlL.

Pa3BepHyTas cxeMa BHEAyAUTOPHON pabOTHI CTYACHTOB ¢ yYKa3zaHueM (opM AesTEIbHOCTH
U COOTBETCTBYIOIIMX UM (OpPM KOHTPOJS pe3yJdbTaTOB, a TakKKe IPUMEPHOTO BpPEMEHH,
3aTpavyrBaeMoOro CTYJACHTOM Ha BBIIIOJIHEHHUE PA3IUMYHBIX BUIOB palOT (BKIOYAsi MOJATOTOBKY K
3aHSATHUAM) MIPEJCTaBICHBI B Ta0nuIle 3.
Ta6muia 3. CamocrosrtenbHas paboTta 6akanaBpa

Bpems na
Paszoenvt oucyununo NnO020MOBKY, Pop M*a Popma Popupyevie

wac CPC KOHMPpOJis KomnemeHyuu

DeMeHTHI JINHEHHOW anredpsl U 50

AHAJIMTUYECKON T€OMETPUU

BBenenne B MaTreMaTHUECKUI 50 IIposepra

AHAaJIM3 KOHmMpOJibHOU

JudbepeHimanbHOe HCUHCICHIE 63 Koumponenas P abomel [IK-1,0T1IK-1

(GYHKIIMHN OJTHON NIEpEeMEHHOM paboma Nel

JuddepernnanpHOe NCUUCICHNE 50

(YHKINN HECKOIBKHX

MIEPEMEHHBIX

KommekcHbie uncna. 40

WNHTerpanbHOE UCUUCIICHHE 54 IIposepka

(GYHKIIMU OJTHOW NTepeMEHHON Koumponvnasn — |konmponerou | TIK-1,0T1K-1

OOBIKHOBEHHBIE 52 paboma No2 pabo moi

muddepeHnaibHbIe ypaBHEHUS Irosenica

WuTerpupoBanue GyHKIUMH IBYX 52 K;; mpl(?) oo

MIEPEMEHHBIX paBomvi moi

BexTopHslii aHaIN3 20

YucnoBsle M (yHKIMOHAIBHBIE 21 Ronmponras TK-1,0TIK-1

- paboma No3

YpaBHEHUS] MATEMAaTHIECKOM 10

bu3ukn

DeMeHTHI TEOPUH BEPOSITHOCTEN 21

Y MaTeMaTU4YeCKON CTaTUCTHKH

JluckpeTHas MaTeMaTHKa 13
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9. Hcnonv3zoeanue peitmunzo80ii cucmemovl OUeHKU 3HAHUTL
Jnsi  KOHTpOJs yCIIEBAa€MOCTH CTYACHTOB W  PE3YJbTaTOB OCBOCHMS JAUCHUILIMHBI
«MaTeMaTHKa» HCIOJNB3YyETCS PEUTHUHIOBass cucrema. [IpruMeHeHue pPEeUTHHIOBOM CHCTEMBI

OCYIHICCTBIEACTCA COTJTIACHO CIICHUAJIBHO p33pa60TaHHOMy moaxonay.

1 cemectp 2 cemecTp 1 cemectp
KonTponbubie 36— 60 6ayoB 60-100 6annoB 36— 60 6annoB
paboThI
DK3aMeH 24— 40 6annoB 3a4eT 24— 40 6amnoB
Htoro 60-100 6ayoB 60-100 6aynoB 60-100 GayoB

10. Ouenounvie cpeocmea Ona meKyuwie20 KOHMPOA YCNe6AeMOCHmU, NPOMENCYMOUHOU
ammecmayuu o UMo2am 0C60EHUA OUCYUNIIUHD]

OrneHouHble CpEACTBA Ui MPOBEACHUS TEKYIIEro KOHTPOJSA YCHEBAaeMOCTH, HPOMEKYTOUHOU
aTTecTallud OOy4arolUMXCsl U WUTOTOBOW (rOCyIapCTBEHHOM HWTOTOBOM) aTTeCTAalluu pPa3padaTbIBalOTCS
COIJIACHO TMOJIOKEHUI0 0 DOHAAX OLIEHOYHBIX CPEACTB, pACCMaTPUBAIOTCS KaK COCTaBHas 4acTh paboueit
IPOrpaMMbl U OPOPMIISIFOTCS] OTJEJIBHBIM IOKYMEHTOM.

14



11. Hupopmayuonno-memoouuecxoe obecneuenue ducuuniunot

11.1. Ocnosnaa numepamypa

Ne OcCHOBHBIE HCTOYHHKH HH(OPMALHH KonnuecTBo sx3emmspon
IO.M.Jlanunos  Martemarnka [Yue6Guuknu]/ | 1247 ok3. YHUIL KHUTY
I | OM Janmmos [ np.]. — M: UHOPA-M. -
2006. — 495 c.
B.C.lllunaves  3amausmk 1mo  Beicmedi | 3101 sx3. KHUTY
2 | maremaruxe: y4e0. noco6./B.C.I1Iunaves. — M:
HH®PA-M. —2003. -304 ¢.
11.2 Jlonoanumenvnan numepamypa
Ne | OcHOBHBIE HCTOUHHKH HH(BOPMAIIHH KosmuecTBo sKx3emIuispos
baspun W.M. Bsiciias wmarematmka st | 2087 9K3. B YHULl KHUTY
1 XHMMHKOB, OHOJIOTOB H MeﬂuKdB.[quﬁﬂmcn]/
W.1.BaBpun.- M: Bricmas mkomna. - 2001.- 611
e
Kypbenko JLH., Marematnuka B mpumepax u | 1343 sk3 YHUI[] KHUTY
) 3a1a4ax : yue. nocob. / J.H.)XKypGenko [u ap.].
—M: HH®PA-M. - 2009. - 373 c.
P.III.XycHyTauHOB, Maremarnka s | 286 sx3 YHUL] KHUTY
SKOHOMMCTOB B IpHMEpax M 3ajayax: y4eO. | DiektpoHHas OGubimorexka YHMUI]
3 moco6./P.I1.Xycuyrannos, B.A.Kuxaper. — | KHUTY

CII6. Kpacuonap: Jlaus. - 2012.- 654 c.

http://ft.kstu.ru/ft/Jiharev Husnutdinov
matematika.pdf nocryn ¢ ip- agpecos
KHUTY

(S

11.3 Inekmponnsvie ucmounuxu ungopmayuu

Onextponusi Karanor YHUL] KHUTY — pexum noctyna http:/ruslan kstu.ru
9bC «Znanium» — pexum jgocrtyna http:/znanium.com

CoranacoBaHo:
3aB. cekropom OKYV®

Yephio-nayuusiy

BEYIKETHOE
NMIETO

1 CCARIOBATEILCK I
HYELRHA YHHDRPCHTET

bopMayuoniivi yenmp

=

e



http://www.biblio-online.ru/book/F5706AD9-A73B-4D5B-8403-AF7BAE17294F
http://www.biblio-online.ru/book/F5706AD9-A73B-4D5B-8403-AF7BAE17294F
http://znanium/com/go/php?id=814425
http://ft.kstu.ru/ft/Jiharev_Husnutdinov_matematika.pdf
http://ft.kstu.ru/ft/Jiharev_Husnutdinov_matematika.pdf
https://www.biblio-online.ru/book/12261681-9326-4861-8BDB-9F547702D1EA
https://www.biblio-online.ru/book/12261681-9326-4861-8BDB-9F547702D1EA
https://www.biblio-online.ru/book/806A83B6-8B97-43DC-BC02-B59EEF8034A9
https://www.biblio-online.ru/book/806A83B6-8B97-43DC-BC02-B59EEF8034A9
http://ruslan.kstu.ru/
http://znanium.com/

12. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHbBL (MOOYIA).
B kadecTBe MaTepuanbHO-TEXHHUYECKOTO 00ECTICUeHUS JUCIUTLTNHBI UCTIOIB3YIOTCS:
JUTSI IPOBEICHUS JIEKIIMOHHBIX 3aHATUN — ayTUTOPHUsI, OCHAIIICHHAS! TPE3EHTALMOHHON TEXHUKOMN

(IpoeKTOp, 3KpaH, KOMITbIOTEP/HOYTOYK).

13. Obpazoeamenvhnovle mexnonozuu
KonudecTtBo 4acoB 3aHsTHIA, MPOBOJUMBIX B HMHTEPAKTHUBHBIX (opmax (pelieHwne 3amaad y JOCKH,
00CyX/IeHEe MaTEMaTUYECKUX MOJIeNIeH ISl peabHbIX SKOHOMUYECKUX 3a]1a4, pelIeHUe 3a/1a4y TpynnaMu

CTYJICHTOB), cocTaBiisgeT 14 Jacos.
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