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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.1

Ienpro n3y4ueHNs QUCHUIIIHHEI SBIISETCS 3HAKOMCTBO 00YYAIOIMINXCS C MECTOM H POJIBIO MATEMATHKH B COBPEMEHHOM
MHp€, MUPOBOIi KyJIbType U UCTOPUH; (OPMUPOBAHNE JIMYHOCTH O0YUAIOIIMXCSl, PA3BUTHE UX UHTEIIEKTA 1
CHOCOOHOCTEH K JIOTHIECKOMY U aJITOPUTMHUYECKOMY MBIIIIeHHI0.O0ydeHe OCHOBHBIM MAaTeMaTHYECKUM METO/IaM
IIpecIIeTyeT LeNb Pa3BUTHS CIIOCOOHOCTEH IPAMEHATH CUCTEMY (pyHIaMEHTaIBHBIX MaTEMaTHIECKUX 3HAHHH JUIs
uaeHTUGHUKAINH, GOPMyYNIUPOBAHHS U PELUICHHs NPOOIEM B IPEAMETHON 00IaCTH, a TAKXKE OCYIIECTBISTh MOUCK,
XpaHeHue, 00paboTKy U aHaNIu3 HHGOPMALNK U3 PA3INYHBIX HCTOYHUKOB U MIPE/ICTABIATH €€ B COOTBETCTBYIOIIEM BHJIE.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Huxkn (pazgen) OOIL: | b1.0.06.01

2.1

TpeOoBaHus K IPeIBAPUTE/IBLHOM MOATOTOBKE 00y4al01Ierocs:

2.1.1

Jucrumnnaa MatemaTnka 6a3upyeTcs Ha 3HaHHAX, TOJyYSHHBIX TIPH U3yUCHUH B CPeTHEH IIKOIEe OCHOBHBIX
00pa3oBaTeNbHBIX TPOTrPAMM.

2.2

III/ICHI/IHJIHHLI U MPAKTUHKH, IVI1 KOTOPbLIX OCBOCHHE JAHHOH M CHUNIAHbBI (MOIly.]'lfl) He00X0MMO KaK
npeamecTsyrouee:

221

OCHOBBI apXUTEKTYPBI U CTPOUTENBHBIX KOHCTPYKIUI

222

TexHuueckas MeXaHHKa

223

DKOHOMMKA

224

ComnporusiieHle MaTepUaIOB

3. KOMIIETEHIIUA OBYYAIOIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUTIITUHBI

(MOZYJISA)

OIIK-1: Cnocoden pemiatrs 3aa4mn HpO(i)eCCl/IOHa.HLHOﬁ AeATEIbHOCTH HA OCHOBE UCITOJIB30BAHUA TEOPETUIECKUX U

MPAKTUYCCKUX OCHOB €CTCCTBCHHBIX U TEXHUYECCKUX HAYK, 2 TAK/KEC MATEMATHYCCKOI0 almapara

I/IHILI/IKaTop 1 [OIIK-1.2. Pemaer HWHXXCHCPHBIC 3a/la4i C UCITI0JIb30BAHUCM 3HaHUH TCXHHUYCCKUX, SKOHOMUYCCKHUX HAYK U

MaTeMaTH4C€CKOro ariapara

B pesyibTare ocBOeHUS JUCHMILINHBI 00y4alOLUMIICH N0/IKEH

3.1 |3narn:

3.1.1 | TeopeTHyecKre OCHOBBI JINHEHHOI! alreOpbl, MaTeMaTHYECKOTO aHanu3a, JuddepeHInaabHOr0 1 HHTErPaIbHOTO
HCYHUCIICHNUS, YJICMEHTHI TEOPHH OOBIKHOBEHHBIX INU(PepeHIaNbHBIX YPaBHEHNIT,B 00beMe, TOCTATOYHOM JUTS PEIICHUS
MHKCHEPHBIX 33/1a4 Ha COBPEMEHHOM HAayYHOM yPOBHE

3.2 | Ymerh:

3.2.1 | ucnonb30BaTh MaTEMaTUYECKUI annapar Ui PeLICHUs HHKEHEPHBIX 3a/1a4, CTPOUTh MaTEMAaTUUECKUE MOJEIIN
¢bu3HUeCcKuX SBICHUH, XUMHUECKUX IPOIECCOB, SKOIOTMIECKUX CHUCTEM, aHATTHM3UPOBATh PE3YNbTAThl PEIICHUS
KOHKPETHBIX 33/1a4 C IIENbI0 IOCTPOCHHs O0Jiee COBEPIICHHBIX MOACIICH, aHAIN3UPOBATh PE3YIIBTAThl SKCIIEPUMEHTa

3.3 | Bragern:
3.3.1 | meromamu quddepeHunpoBaHus U UHTETPUPOBaHHS (YHKUNH, OCHOBHBIMHU aHAIUTHYECKHUMHU U YUCIEHHBIMA METOIaMHU
pelnieHus anredpandeckux u JuddepeHInanbHBIX YpaBHEHUH H X CHCTEM
4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanmue pasnesioB u | Cemectp / | HacoB | Kommneren- | Jluteparypa | Uurte | [Ipumeyanue
3aHATHS | 3aHATHSA TeM Kypce 11701 PAaKT.
Paznen |Pazpen 1. DiemMeHThI
JIMHEeHHOi M BEeKTOPHOI
ajaredpbl
1.1 Jlex Martpuiibl 1 1 8 OIIK-1 JIT.1J11.2 0 OIIK-1.2

onpenenurenu.CucreMsl JI1.3 J11.4

JHHEHHBIX anre0pamdecKux JI1.5

ypaBHenuii (CJIAY) JI1.6J12.2
J12.3J12.4

JI2.5
JI2.6J13.2
1.2 Jlex Bexropsl 1 4 OIIK-1 JIT.1J11.2 4 Jlexuus-
JI1.3J11.4 BHU3yau3alu
JI1.5 s OIIK-1.2

JI1.6J12.2
J12.3J12.5
JI2.6J13.2




1.3

Ip

[eiicTBUs HaJl MaTpULIAMU.
Brruncnenuve onpenenuTenei.
Pemenune CJIAY. Onepauun
HaJ| BEKTOpaMHu

12

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.2
J12.3J12.4
JI2.6J13.2

Pabora B
MaJIbIX
rpymmax
OIIK-1.2

1.4

Cp

HO}IFOTOBK& K IIPAaKTU4YCCKUM
3aHATHAM

OIIK-1

JI1.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.2
JI2.3 J12.4
J12.5
J12.6J13.2

OIIK-1.2

1.5

Kontp.pa

BrinonHneHnue KOHTPOIBLHON
paboTsI

OIIK-1

JI1.1J11.2
JI1.3J12.2
J12.4 J12.5
J12.6J13.2

OIIK-1.2

1.6

3auér

D7eMEeHTHI JTUHEHHONH U
BEKTOPHOH anreOpsI

OIIK-1

JI1.1J11.2
JI1.3J12.3
J12.4 J12.5
JI2.6J13.2

OIIK-1.2

Pazgen

Paznen 2. MaremaTH4yecKuii
aHaJIN3

2.1

Jlex

Oyuxuus. [penen GpyHKINM.
IIponsBonHas GyHKIHH.

16

OIIK-1

JI1.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
JI2.2J12.3
J12.6J13.1
JI3.2

OIIK-1.2

2.2

Jlex

Hccnenosanue GyHKINH

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.6J13.2

Jlekius-
BH3yaJTU3alu
1 OIIK-1.2

23

Ip

Brruncnenue npenenos.
[IpousBonnas. MccnenoBanue
GbyHKITI

22

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.6J13.1
JI3.3

Pabora B
MaJIbIX
rpymmax
OIIK-1.2

2.4

KonTp.pa
6.

BBITIOJIHEHHE KOHTPOJIBHON
paboTst

24

OIIK-1

JI1.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.2
J12.3
J12.6J13.1
JI3.3

OIIK-1.2

2.5

Cp

IloaroroBka k MPaKTUYCCKUM
3aHATHAM

32

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
JI2.5
JI2.6J13.1
JI3.3

OIIK-1.2

2.6

Jlex

Heonpenenennsrii u
ONpPEEIICHHBIN HHTETpa

18

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2
JI2.3]13.3
JI3.4J13.5

Jlexnms-
BH3yaJIN3aIi
s OIIK-1.2




2.7

Jlex

JuddepenianbpHbe
ypaBHEHHUs

14

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.2
JI2.3]13.3

OIIK-1.2

2.8

IIp

Huddepenuuposanue.
WnTterpuposanue. Pemenne
mudhepeHInaTbHBIX
YpaBHEHUU

32

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2
J12.3]13.3
JI3.4

PaboTta B
MaJIBIX
rpyrmmax
OIIK-1.2

29

Kontp.pa

BBIMTOJTHEHHE KOHTPOJIBHOM
paboThI

24

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
2.2
JI2.3J13.3
JI3.4J13.5

OIIK-1.2

2.10

Cp

HOI[FOTOBKa K IMPAKTHUICCKUM
3aHATHAM

20

OIIK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
2.2
JI2.3]13.3
JI3.4J13.5

OIIK-1.2

DK3aMeH

NOATrOTOBKA K 9K3aMCHY

36

OIIK-1

JI1.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
2.4
JI2.5J13.3
JI3.4J13.5

OIIK-1.2

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

TeXHOJIOrus KOJJICKTHBHOTO B3aI/IMO,Z[CI>‘ICTBI/I$I (pa60Ta B MaJIbIX rpyrmax) (CaMOCTOﬂTeJ’IBHOC H3y4YCHUC O6y‘-IaIOHH/IMI/IC$I HOBOI'O

MaTepHaja HOCPEACTBOM COTPYTHHIECTBA B MANbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
HpPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKINYHOCTHOTO OOILIIEHUS)

O6paSOBaTCJ’IBHbIC TEXHOJIOTHUH C UCIIOJIb30BAHUEM aKTUBHBIX MCTO0B 06y'~ICHI/I}I (J'IGKI_II/ISI-BI/ByaJ'II/ISaLII/ISI)

6. ®OH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJIbHBIE BONPOCHI M 3aaHUS

Jluneitnas anre6pa

0NN N kA W —

10

11.

12

14.
15.
16.

17

19.

. Uro Ha3bIBaeTCsl MaTpUIIEH?

. Kax obo3nauator matpurs?

. UTo Takoe 31eMeHT MaTpULbI?
. IIpuBeauTe NpUMEpHI UUCIIOBBIX MaTPHIL] PA3HbIX Pa3MEPHOCTEH. YKaXKUTE Pa3sMEPHOCTb Ul KaKJOM.
. UTo Takoe riaBHas JUaroHalb MaTPUILbI?

. JIBe MaTpHIIbl HA3bIBAIOT PABHBIMHU, €CIIH...7
. Kakyro Matpuny HasbiBaroT kBagpaTtHoi? ITpusenure npumep.

. Kakyro Matpuiy Ha3bIBaloT quaroHansHoi? IlpuBenute mpumep.

9. Kakyto MaTpuity Ha3bIBatoT eauHIIHOM? [IpuBeauTe mpumep.

. Kakyro matpuny HassIBaroT TpeyronsHoii? [Ipusenure npumep.
Kakyto matpuny Ha3biBaloT TpanenueBuHoi? [Ipusenure npumep.
. Uro takoe marpuna-crpoka? [Ipusenure npumep.
13.

Uro Takoe matpuna-cronbden? [Ipuseaure npumep.

IMepeuncaure neHCTBUS, KOTOPBIC MOKHO BBIIONHSATE HAJl MAaTPUIIAMHU.
CoopmymupyiiTe IpaBHIIO YMHOXKECHHUS MaTPHIIHI HA YHCTIO.
CoopmynupyiiTe IpaBUIIO CIOKEHHS (BEIYUTAHUS) MaTPUIIL.
. Kakue matpuiibl MOXKHO CKIIaJbIBATh(BBIYUTATH)?
18.

Kakune MaTpuipl MOXHO YMHOXATh?
IIpuBenure npuMep YMHOXKEHUS MATPHULL.




20. ChopmMynupyiiTe NIpaBUIO TPAaHCIIOHHPOBAHUS MATPHIL.

21. Yro Ha3bIBaeTCs onpeaenurenem?

22. ChopMymupyiTe IPaBUIIO BEIYHUCICHHS OIIPEACINTENS BTOporo nopsaka. [Ipusenure mpumep.

23. N306pa3ute cxemy AJIs BEIYUCICHUS ONPEAeTUTeNs TpeThero nopsanxa. [Ipuseante mpumep.

24. Chopmynupyiite BoceMb CBOMCTB onpenenutens. [IpuBeaure npumep U KaxI0ro CBOMCTBA.

25. IlpuBeaute mpuMep ONpeAeauTeNs BEICIIEro MOPsIIKa.

26. Uro Takoe MUHOp 3JIEMEHTA MaTPHILIbI?

27. Y10 Takoe anrebpandeckoe AOIOTHEHUE JIEMEHTa MAaTPHIIbI?

28. Haiigure anrebpanueckoe JIOMONHEHNE JUIsl 3JIeMeHTa 23 a U3 MPUIlyMaHHOrO BAMH OIPECIUTENs

BBICIIIETO MOPSIKA

29. ChopmynupyiTe IpaBUIIO I BEIYUCICHHS ONPENSIUTENS TI000TO MOpsKa.

30. CoctaBbTe Gopmyity (Tonbko Gopmyiy!) 1 pa3noxkeHus NpuayMaHHoro Bamu onpeaenurens no

3JIEMEHTaM JIF000H CTPOKU MM CTONIONA.

31. B npuaymanHoM Bamu onpenenurene HaKOIMUTE HyJIH B 000 CTPOKE HIIH CTOJIOLE.

32. YTo Ha3BIBACTCS CUCTEMOI TMHEWHBIX aNTeOpandecKux ypaBHEHHH?

33. 3anummMTe cucTeMy JIMHEIHBIX alreOpandyeckux ypaBHEHHI B MAaTpUIHOi opme.

34. Yto Ha3BIBACTCS PEUICHHEM CHCTEMBI JIMHEHHBIX anreOpandecKuX ypaBHeHHIT?

35. B kakoM ciydae cucTeMa ypaBHEHHI Ha3bIBACTCA COBMECTHOM?

36. B kakoM ciydae cucteMa ypaBHEHUI Ha3bIBAeTCS HECOBMECTHON?

37. B kakoM cilydae cuCTeMa YpaBHEHUN Ha3bIBACTCS ONpEeIICHHOM?

38. B xakom citydae cuctemMa ypaBHEHHUN Ha3bIBaeTCS HEONpeeIeHHOW?

39. YTo Ha3BIBAIOT OOLINM PEIICHUEM CHCTEMbI yPaBHEHHUIA?

40. Yro Ha3bIBAIOT YaCTHBIM PEIIEHUEM CHCTEMBI YpaBHEHUIT?

41. B yem 3akirogaercs cyTh MeToga Kpamepa 1ist penieHus CHCTEM ypaBHEHHHH?

42. B kakux ciiy4asx Helb3s IPUMEHATh MeTo Kpamepa [l pelieHus: CHCTEM ypaBHEHHUN?

43. IlepeunciuTe dyIeMeHTapHbIEe IPEe0OPa30BaHUs CTPOK MATPHIIBL.

44. 3anumuTe anroputM metoaa ['aycca ams penieHust cucTeM ypaBHEHH?

45. UTo Ha3bIBAIOT PAHIOM MaTpPUIIbI?

46. Yto Ha3bIBAIOT 6a3UCHBIM MHHOPOM?

47. Kak BBINOJIHUTB IPOBEPKY NPABUIBHOCTU PELICHUS] CUCTEMBI ypaBHEHHN?

BexTopHas anredpa

. Uro HasbIBarOT BekTOpoM? Kakue BeIMUMHbI Ha3bIBAIOTCSL BEKTOPHBIMU? CKaJIIpHBIMU?

. UTo Ha3BIBAIOT KOOPAMHATAMH BEKTOpA Ha MiIockocTu? B mpoctpancTse?

. Kak Haiiti koopuHaTh! BekTOpa? 3aIiiInTe CI0BECHYIO (POPMYIHUPOBKY U GOpMYILy.

. UTo Ha3BIBaeTCS MOyJEM BekTopa? 3alHIIuTe ONpeaeIeHne u GopMyy.

. UTo Ha3BIBaeTCS €AMHUYHBIM BEKTOPOM? 3alHIINUTE ONpeAeieHue i (opMyITy KOOPAUHAT EAMHIYHOTO BEKTOPA.

. Kakue Bextops! Ha3pIBatoTCs paBHbIMU? [IpuBeaute mpumep.

. Kakue BexTopBI Ha3BIBAIOTCS KOJUITMHEAPHBIMU? 3alMIINTE YCIOBHE KOJTHHEAPHOCTH BeKTOpoB. [IpuBeanTe mpumep.
. Kakue BexTOpBI Ha3BIBAIOTCS KOMITTAHAPHBIMK? 3alUIINTE YCIOBHE KOMIUIAHAPHOCTH BEKTOpOB. [IpuBeanTe mpumep.
. UTo Ha3bIBaeTCs HANPABISIOUIMMHI KOCUHYcaMu BekTopa? 3anumure onpeaeneHue u Gpopmynsl. [Ipuseante mpumep.
10. Kakue neificTBHsI MOXKHO BBIONHATH HaJ| BEKTOpaMK?

11. ChopmymupyiiTe IPaBUIIO YMHOXKEHIS BEKTOpa Ha YHUCIIO0. 3aHIIATE HOPMYITY.

12. ChopmynupyiiTe NIpaBUIIO CIOXKCHUS (BBIYUTAHUS) BEKTOPOB B KOOPAWHATAX. 3aUIIHTEe (HOPMYITY.

13. Chopmynupyiite rpadudeckre mpaBuiia CIOKeHHs (BHIYUTAHUS) BEKTOPOB.

14. Uto Ha3pIBaeTCS CKASPHBIM IPOU3BEACHIEM JIBYX BEKTOPOB? 3alUIINTe ONpenesieHne 1 1Be Gopmynsl. [IpumMepsr.
15. YTo MOXKHO HaAXOJUTH C TIOMOIIBIO CKAIIPHOTO MIPOM3BEACHUS BEKTOPOB. 3anumuTe GopMyisl. [IpusBeaure mpuMepsl.
16. Chopmynupyiite GU3MUECKUIA CMBICI CKaISIPHOTO MPOU3BEAeHUs BEKTOpOB. [IpuBenure nmpumep.

17. Kakue BEKTOPBI Ha3bIBAIOTCS YIOPSAAOUEHHBIMU?

18. Uro Ha3pIBaeTCs IPaBOi TpoiiKkol BekTopoB? JIeBoil Tpoiikoll BekTopoB? ONpenenaeHUs U CXEMBL.

19. YTo Ha3BIBaeTCS BEKTOPHBIM MIPOU3BEACHHEM BEKTOPOB?

20. Yto momy4aeTcs B pe3ylbTaTe BEKTOPHOTO MPOU3BEIEHHS BEKTOPOB, a UTO B PE3yIbTaTe CKAIAPHOTO?

21. 3anmmmTe HopMyITy KOOPIUHAT BEKTOPHOTO ITPOM3BEICHIUS BEKTOpOB. [IpuBeanTe mprmep.

22. Y10 MOKHO HaXOJUTh C IIOMOIIBIO0 BEKTOPHOT'O Npou3BeaeHus BeKkTopoB? [IpusennTte npumepsl.

23. Yro Ha3bIBaETCs CMEIIAHHBIM NMPOU3BEICHUEM TPEX BEKTOPOB? 3anUILIUTe onpeaesieHre U GopMyy B KOOpIUHATAX.
24. Y10 MOXKHO HAXOJUTh C TIOMOILBIO CMEIIAHHOTO ITPOMU3BEIcHNs BeKTopoB? IIpuBeanTe NprMepHl.

25. 3agaga o ieNeHUH OTpe3Ka B 3aJaHHOM OTHOIIEHNH. 3anuimuTe GopMyITy Ul HaXOXKAECHUS KOOPIUHAT

To4KH AeneHus. [IpuBenute npumep

O 01N DN A~ Wi —

Bormpocs! 1utst paGoTHI B MaJIBIX TPyTIIAX:

1. MuoxecTBa. Onepanuu Hajx MHOXecTBaMU. Moxyns. [loraTHe QyHKIHH.

Crnioco6s! 3ananus ¢pynkuru. CriocoOs! 3aaanust GpyHkimn. OCHOBHBIE CBOMCTBA (DYHKUIMH. DJIeMEeHTapHble (PyHKIIHM.

2. ITocnenosarensHOCTh. [Ipenen nocnenoBatenbHOCTU. ['eomMeTprudeckas HHTEpIIPETaLlMs IPeenia 0CAe10BaTeNbHOCTH.
CpoiicTBa nipeiesioB nocienoBatenbHoCTH. [Ipenen QyHKuy B 66CKOHEYHOCTH U B TOUKe.COOTHOIICHUS MEXITy OECKOHEUHO
6ospmMK 1 6€CKOHEUHO ManbIMu BennunHaMmu. HeonpeneneHnsle BeIpaxeHus. PackpeiTue HeonpenenenHocTd. CpaBHEHHE
O6eckoHeuHo MaibIX.[IepBbIil 3amMeuaTenbHbIi peaen. Tabauia SKBUBaJICHTHOCTEH. BTOpoii 3aMeuaTenbHbIN peien.

3. [lpousBoanas ¢GyHKIUU. ['eOMETPUIESCKUN H MEXaHUUCSCKHIA CMBICI MTPOU3BOTHON (DYHKITHH.

CBsI3b MEXy HEIIPEPBIBHOCTHIO U MU (hepeHnnpyeMoCThi0 (HYHKIIHH.

IIpaBuna quddepenunpoBanus. [Ipon3BoaHbIE OCHOBHBIX AJIEMEHTaPHBIX (PYHKIIUH.




Tabnuia IpOU3BOAHBIX IS CIIOKHOM (DYHKIINH.

Jlorapudpmuyeckoe nudhepeHIpoBaHue.

ITpon3BomHBIE BEICIINX TOPSIKOB.

4.0OCHOBHBIE METOBI HHTETPUPOBAHUS. MeTOX MHTETPHUPOBAHHSA 10 YaCTIM.

WuTerpupoBaHue criendanbHbIX KiaccoB GyHKUui. Panponansable 1poou.

HHTerpupoBaHue CreUaIbHEIX KIaccoB GYHKIHMH. TpuronoMeTpuuecKkie BoIpasKeHHs. Y HUBEpCAJIbHAS TPUTOHOMETPUYECKas
MIOJICTAaHOBKA.

HHTerpupoBanue cnenuanbHbEIX KIaccoB (yHKIMH. TpuroHomerpuueckue BeipaxkeHns. Moaudukanus yHUBEpcaaIbHOH
TPUTOHOMETPUUYECKON MOACTAHOBKU.

5.MHTETpHpOBaHHE CIICIHANBHBIX KIaccoB GyHKIMA. VHTErpupoBaHue HEKOTOPHIX HPPATMOHATBEHBIX (QYHKINIT C TIOMOIIBIO
TPUTOHOMETPUUECKUX IIOJCTAHOBOK.

Hebepyumecss uHTerpassl.

6.Bp1uncrenne onpeieNeHHbIX HHTETPaoB.

7. JInneitnas anre6pa. CrcTeMsl THHEHHBIX anreOpandecknx ypaBHeHHH. MaTprunsnii Mmeton. Meton Kpamepa. Merox I'aycca.

6.2. TeMbI NHCBMEHHBIX padoT

1 cemectp

Kontponsnas pabora Nel

Yacte 1 - tema "JluHeiinas anrebpa”

Yacts 2 - Tema «MccnenoBanne GYHKIUH ¢ TIOMOIIBIO TUPPEPEHIIMATEHOTO UCUUCICHUS H TOCTPOCHUE rpaduka (QYHKITUI»
2 cemecTp

Kontponbnas padota Ne2

Tema "HHTerpansHoOe ucuucieHue"

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Bonpocs! k 3auety

1.Matpuust. Buasr matpun. deictBust Hag MmaTpunaMu. Onpenenuteny. Beraucnenue onpenenureneii 2 u 3 nopsaaka. Beraucienue
oInpezenuTenel BHICIINX MOPsAKOB. [IpuBecTu mpumepsl.

2.CucteMbl TMHEHHBIX ypaBHEHHUI (0OcHOBHBIE OHATHS ). Metosl pemmenns CJIY. Meron Kpamepa. Mertox I'aycca. IIpuBectn
HIpUMEpPHI

3.BekTop, OCHOBHBIE MOHATHSA (MOYNb BEKTOPA, KOOPAUHATHI BEKTOpA, HAMIPABIAIOIINE KOCUHYCHI BEKTOpa). Bumbl BekTopoB
(eaMHUYHBIH, HyJIEBOH, KOJUIMHEapHbIE, paBHbIE). JleliCTBHA Ha BEKTOpaMH (CIOXKCHHUE, BEIMUTAHHE, TPAdHIECKOE CIIOKEHHE U
BBIUMTAHUE, YMHOXKEHHE Ha 9HcIO0). [IpuBecTr mprMepsI

4.CxanspHoe Ipou3BeIeHHEe BEKTOPOB (OMpeieNieHne, OCHOBHBIE (DOPMYIIbI, MEXaHHUECKUI CMBICI, IPYTHE TMPHIOKEHHS).
ITpusectn npumepsl

5.BexTopHOE pon3BeIcHUE BEKTOPOB (OIIpeieIeHHe, OCHOBHBIE (POPMYITBI, TEOMETPUIECKHH cMbIcH). [IprBecTH mpumeps!
6.CMmemnanHOe IPOM3BECHIE BEKTOPOB (ONpeeNieHre, OCHOBHEIE ()OPMYJIBI, FeOMeTpHUecKuii cMbIci). [IpuBecTr IprMepsI
7.Oyukuus. Obnacts onpeaeneHus. OCHOBHBIC dJieMEHTapHbIe QYHKINH, HX rpaduKu, 00JIaCTH ONPEaCICHUS U 00IacTH
3HaueHuH. [IpuBectu npumepsl

8.Ilpenen gynxuun, onpenenenne, coiicTsa. [Topsaaok neicTBII Py BEIMHUCIEHUH nIpeaena (GyHKmu. besycioBHbIe onepannu
HaJ 6ECKOHEYHO OONIBIIMMU B OECKOHEYHO MallbiMu QyHKIMsIMUA. Bunel Heonpenenennoctei. [IpaBuia pacKpbITHs
HeonpeneneHHocTel. [Ipusecti mpumepsl

9.3amaun, MPUBOAIINE K IIOHATHIO TIPON3BOAHOM. [Ipom3BoaHas QyHKINH, ee onpenesieHne, TeOMETPHIECKU N MeXaHHIEeCKUH
cMbIc. CBA3b MEXy HeIIPephIBHOCTHIO U quddepennupyemoctsio ¢yHkmmu. [IpuBectr mpuMepsl.

10.IIpousBoaHast CYMMBI, Pa3HOCTH, MPOM3BEACHUS U YacTHOro (yHKImi (mpaBmia quddepenuuposanus). [[puBecTd IpUMeEpEL.
11.ITpousBonHas cinoxxHoH QyHKmU. Tabnuua Mpon3BOIHBIX OCHOBHBIX 3JI€MEHTapHBIX (yHKIHUHA. [IpruMeps! oThICKaHUS
TPONU3BOTHEIX.

12.JIorapudmudeckoe nuddepennuponanue. Obmas cxema, popmyna. [Ipusectu npumeps.

13.ITpasuna Jlonurans. PackpeiTie pa3audHbIX HeomnpeaeaeHHocTel. [IpuBecTu npumepsl.

14.06macth onpenenenus pyukipm. OnpeneneHue, IpUMepbl OTBICKaHUS 00JIaCTH ONIPEICIICHHS Pa3HBIX QYHKIUH (CTETICHHOM,
JIpOOHO-PAMOHATBHON, HPPALNOHATBHON, TOKAa3aTeIbHOMN, T0OTapu(MUIECKOH, TPHTOHOMETPUIECKOH, 00paTHON
TPUTOHOMETPUUECKOM).

15.HenpepsiBHOCTS yHKIMK. OZHOCTOPOHHHE Npeselsl. Teopema 0 paBeHCTBE OAHOCTOPOHHUX NpenenoB. OnpeneneHus
HeTpephIBHON (yHKIMH B Touke. HerpepsiBHOCTS (yHKINM Ha oTpeske. Kimaccudukanus Todek paspeia. Gpyaxnun. [Ipusectn
HIpPUMEPBI.

16.Acumntotsl rpaduka ¢pynkiun. Onpenenenue, npumepsl. OTICKaHNE BEPTHKAIBHBIX, HAKIIOHHBIX TOPU30HTAIBHBIX ACHMIITOT
rpaduka GyHKuun. [IprBecTr MpuMepHI.

17.Bo3pactanue u yobiBanue ¢pyHkunu. Onpenenenus, npuMepsl. Heo0xoanMoe 1 10CTaTOUHOE YCIOBHE MOHOTOHHOCTH,
reomeTpuueckuit cMbic. [ToHsaTue sxcTpemyma pynxuun. Heo6xoaumoe ycrnoBue cynecTBoBaHUs dKcTpeMyMa. Kpuriueckue
TOYKH nepBoro poza. [lepBoe u BTopoe 10cTaTOUHbIE yCI0BHA SKCcTpeMyMa (GyHknnu. Hanbosnsee 1 HaMeHbIIee 3HAaUCHUE
¢ynkmn Ha oTpeske. [IpumMeps! nccnenoBanns GyHKIME HA MOHOTOHHOCTD U SKCTPEMYM.

18.Anroput™ HccaenoBanus (QyHKIMM U IOCTPOEHHE MakeTa ee rpaduka. Obmas cxema uccienoBanus Gysnkiun. [loctpoenue
rpauKoB JpOOHO-PAIIMOHANIBHBIX, T0KA3aTeIbHbIX, JJorapudmMuueckux GpyHkuuil. [IpuBecty npumMepsl.

OK3aMeHAIIMOHHBIE BOTIPOCH

1.ITepBooOpa3nas ¢pynkuuu. Heonpenenennsrit uaterpan. CBoiicTBa HEONPEIEIICHHOTO HHTErpaa.

2. Tabnuua unterpaion. [IpuMeneHne TaOIUIBI 1 CBOMCTB MHTETpasia MoKa3aTh Ha pUMepax

3. Meton 3aMeHBI IEPEMEHHOM (METOT TOACTAaHOBKH). [IpuBeCTH MpUMeEphI

4. Meton UHTErpupoBaHus 1o yacTaM. [IpuBectu npumepst




5. MuterpupoBanue QyHKIHH, cojlepKaiuX KBapaTHbIN TpexwieH. [IpuBecTu npumepsl

6. aterpupoBanye 1poOHO-panoHanbHbIX GyHKuui. [Tpusectn npumepst

7. IHTEerpHpOBaHye HppannoHaIBHEIX QyHKIHHA. [IprBecTn mpumeps

8. MuTerpupoBanne TpuronoMeTpudeckux GpyHkuuil. [lpusect mpruMeps

9. Onpenenennpiit uHTErpan. OcHoBHbIE NOHATHA. CBOMCTBA ONPEAEICHHOTO HHTErpaa.

10.BbIuniciieHne onpeaeneHHoro HHTerpana. 3aMeHa IepeMeHHOM B ONpeieIeHHOM UHTerpane. IHTerpupoBaHue Mo 4acTsM B
onpeneneHHoM uHTerpane IlpuBectu npumepsl

11. IlpunoxeHus onpeneneHHoro uuTerpana. [nomans miockoit ¢purypsl. JnuHa gyru. Berancienne o6seMoB

12. HecoOGCTBEHHBIE HHTETPATIBI

13. Iuddepennmansusie ypaBaenus. Onpenencnue, pemenne Y, Buast Y.

14. MuddepennuansHbie ypaBHEHHS IepBoro nopsaka. OcHoBHbIC moHATHSA, Buabl Y. [Tpumepst

15. Pemenue 1Y ¢ paznenstoumucs nepeMenHsiMu. Pemenue ognoponsoro 1Y nepsoro nopsaka. [Tpumepst

16. Pemienne nmuneiinoro /Y nepsoro nopsaka. Pemenue Y bepnyiu. [Ipumepst

17. Jlunetinble ogHOpOIHBIE MU depeHratbabIe ypaBHeHus BToporo (JIOAY) mopsiaka ¢ TOCTOSHHBIME KO3 PHUIIHESHTAMH.
JIOAY n-mopsiika ¢ TOCTOSHHBIMU KodddurpenTamu. [Ipumepst

18. Jluneiinbie HeopHopoaHbIe MU depeHnnanbable ypasHenus (JIHY) Broporo nopsiaxa ¢ HOCTOSHHBIME KO3((HUIIEHTaMH.
Haxoxnenue uactaoro pewenus JIHAY. IIpumepst

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

TeKyHII/IC BOIIPOCHI, BOITPOCHI IJIsA pa6OTBI B MaJIBbIX IpynIax,TeMbl KOHTPOJIbHBIX pa60T, BOIIPOCHI K 3a49€Ty, BOIIPOCHI K OK3aMCHY

7. YA4EBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME JJUCIHUIIJIMHBI (MO YJIS)

7.1. Pekomenayemas iureparypa

7.1.1. OcHoBHas IUTEpaTYypa

ABTODBHI, 3ariaBue H3parenscTBo, Koi-Bo D11 azmpec
JI1. | Xamunynnue | MatemaTuka: 6a30BBIi Kypc: YUeOHHK Mocksa: 1 http://biblioclub.ru/index.php?
1 |P. 4., Tynusu YHuUBEpcUTET page=book&id=571501

b. 1l

Cuneprus, 2019

JI1. | Caxaposa JI.

MaremaTrka: yaeOHHK

Poctos-na-/lony:

http://biblioclub.ru/index.php?

2 |B. W3natenbcko- page=book&id=567421
noiurpaguIecKu
I KOMILIEKC
PI'DY (PUHX),
2017
JI1. [[HabapmmHa | MaremaTnka: y4eOHHK PocToB-Ha- 1 http://biblioclub.ru/index.php?
3 |U.C. Jony|Taranpor: page=book&id=500053
IOxHBII
(dbenepanbHbIi
YHUBEPCHTET,
2017
JI1. | A6pamsiH A. | HempepbIBHAs MaTeMaTHKA: TEOPHS U PocroB-Ha- 1 http://biblioclub.ru/index.php?
4 |B. MpaKTHUKA: peaen nocieaoarenbuocty | Jlony|Taranpor: page=book&id=499452
U nipenen GyHKIHH, HePEePHIBHEIC U OxHBIH
nuddepeHupyemMble QYHKIIH: (henepanbHBIIH
yueOHHK YHHUBEPCHTET,
2018
JI1. | Tyran6aeB A. |Bpicmas matematrika. OCHOBBI Mocksa: 1 http://biblioclub.ru/index.php?
5 A MaTeMaTHYECKOTO aHaIu3a: 3a]aqu C ®JINHTA, 2018 page=book&id=607450
PCLICHUSIMU U TEOPUsL: YUeOHHK
JI1. | banaun, K. B. | Beicmas maTematuka: Y4eOHUK Mocksa : 1 https://biblioclub.ru/index.php?
6 OJIMHTA, 2021 page=book red&id=79497

7.1.2. Jlono/iHUTEIbHAS JIUTEpaTypa

ABTODHI,

3arnasue

H3naTenbcTBO,

Kon-Bo

D11 azmpec

JI2. | JTapuonos
1 |AC.

MaremaTudeckuil ananms-2.
Juddepennnansaoe 1 HHTETPaIBHOE
ncuucieHne QyHKINH OJHOH
IIepeMEeHHOi1: yueOHoe mocodue

bparck: bpl'Y,
2019

1

https://ecat.brstu.ru/catalog/yY ye6Hbie
%20u%20y4e0H0-MeToIuIecKue %o
20nocobus/Maremaruka/Jlapnonos%
20A.C.Matematnueckuii%20ananus-
2. Anddepennmansaoe%20n%
20unrerpanbHoe%20ucuucienne%
20¢pyuxunn%2001H01%
20nepemenHol. Yueb.mocobue.2019.P
DF




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. |YyBenkoB A. | MaremaTuka: yueOHOe mocobue Pocros-na-/loHy: 1 http://biblioclub.ru/index.php?
2 | ®., CaxapoBa Uz narenbcko- page=book&id=567634
J. B, noJHTpaguIecKu
CrprokoB M. 1 KOMILIEKC
b. PI'3Y (PUHX),
2019
JI2. | KouetkoBa U. | Maremartuka. [IpakTukym: yaeOHOE Munck: PUTIO, 1 http://biblioclub.ru/index.php?
3 | A, Tumomko |mocobue 2018 page=book&id=497474
XK .,
Cenesens C.
JL.
JI2. | Beperennuko | [IpakTukyMm 1o JIMHEHHOM anrebpe: Mocksa|bepnu: 1 http://biblioclub.ru/index.php?
4 |sB.H. IIPAKTUKYM Jupexr-Menua, page=book&id=494036
2018
JI2. | BepeTeHHHKO | DIeMEHTBI BEKTOPHOMU anreOoph: Mocksa|bepnuH: 1 http://biblioclub.ru/index.php?
5 |BB.H. y4eOHoe mocoone Jupekr-Menua, page=book&id=483516
2018
JI2. | EmensstHOBa | MaremaTuka. B 2 u. YacTs 1: yueOHoe Bbparck: bpI'VY, 1 https://ecat.brstu.ru/catalog/Y4aebusre
6 |H.B. nocooue 2021 %201%20yuedbHO-MeTonuecKkneYo
20nocobus/Maremarnka/EMernbsiHOBa
%?20H.B.Maremartuka.%
204.1.YI1.2021.pdf
7.1.3. Metonnyeckue pa3padoTku
ABTOpBHI, 3ariaBue U3znarenscTBO, Koi-Bo On. aapec
JI3. [EmenpsiHOBa | PackpbiTHe HeonpeaeaeHHOCTEH B Bparck: bpl'VY, 201
1 [H.B., npenenax: MeToguueckue yKka3aHus 2009
Jlapuonosa
Or.
JI3. | barunoBa Marematuka. U.1. JIuneiinas u bparck: bpI'VY, 53
2 |T.I',, Jlumyk |BekropHas anredpa, aHATUTHYECKas 2011
E.B. TeOMETpHsI, Hayala MaTeMaTHIECKOTO
aHanu3a. 3amanus s
CaMOCTOSATENFHON pabOThI:
Meroaudeckue yKa3aHHs
JI3. | Pomenko O. | MaremaTtuveckuii aHaIH3. HoBocubupck: 1 http://biblioclub.ru/index.php?
3 |E., JlebeneBa |uddepenmansHoe 1 HHTErpaIbHOE HoBocubupckuii page=book&id=576752
E. A rcuucIeHne PyHKIMHU HECKONBKUX rocyJapCTBEHHBI
nepeMeHHbIX. JJuddepeHnnanbubie 1 TEXHUYECKUI
YpaBHEHUS: y4eOHO-METOIMYECKOE YHHUBEPCHTET,
mocobue 2019
JI3. | Beperennuko |Bricmmas maTematuka. Mocksa|bepmun: 1 http://biblioclub.ru/index.php?
4 |BB.H., Heomnpenenennplit naTerpan: 3agadnuk- | Jupexr-Menua, page=book&id=598952http://biblioclu
BpoBkuna E. | mpakTHKyM 10 MaTeMaTHke : y4eOHO- 2020 b.ru/
A METOIYecKoe mocodue s
BBIMTOJHECHHS UH/IMBUYaIbHBIX
JIOMAITHAX 33JaHU: yaeOHO-
METOIIIecKoe ocodne
JI3. | Beperennuko | Beicmias MaTtemaTHka. Mocksa|bepnuH: 1 http://biblioclub.ru/index.php?
5 |8B.H, Heomnpenenennslii unterpan: 3agauynuk- | Jupexr-Menua, page=book&id=598952
BpoBkuna E. | npakTukym no mateMatuke : ydeOHO- 2020
A METOIIYecKoe ocooue JuIs
BBIMTOJHCHUS WH IMBUTYaIbHBIX
JIOMAIITHUX 33JaHUi: Y4eOHO-
METOIIYecKoe mocoone
7.3.1 Ilepevyensb NporpaMMHOro odecrneveHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | «YHuEBepcuTeTcKas oubnmuoreka online»
7.3.2.2 | OnexTpoHHEIH Katanor oubmunotekn bpl'y
7.3.2.3 | Onekrponnas oudmuoteka bpl'y
7.3.2.4 | Undopmaronnas cucteMa "EnuHoe okHO JocTyna kK 00pa3oBaTeabHBIM pecypcam”




7.3.2.5 | HanmonamnsHas snexkTpoHHas oudnmmnorexa HOb

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJITMHBI (MO YJIA)

0001* ayIUTOPHS IS IPaKTHUeCKuX | YueOHas mebenb
3aHATUI
0002* JICKIIMOHHAS 8y TUTOPHS YuebHas meOenb
0004* ayIUTOPHS IS Yuebnas meOenb
CaMOCTOSITEIIBHOM PabOTHI O6opynosanue: 10-I1K i15-2500/H67/4Gb (morutop TFT19 Samsung); npuntep HP LaserJet
P2055D
2201 yuTanpHbIi 3a1 Nel Kommiext mebenu (TTocagouHbIX MECT)
Cremnaxu
Kommnekr mebenu (TIocailouHbIX MECT) A OHOInoTeKaps
BeicTaBouHbIe mIKa(bI
1K i5-2500/H67/4Gb (monutop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

9. METOAUYECKUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCS IO OCBOEHUIO JUCIHUIIJINHBI (MO YJIS)

OO0y4aronuiicst JOJKEeH pa3padoTaTh COOCTBEHHBIN PEXXHM PABHOMEPHOTO OCBOCHUS TUCIMIUTAHEL [10ATOTOBKA CTYyACHTA K
MPEICTOSIIEH JEKIUU BKIIOYAET B ce0s1 psii BaXKHBIX TIO3HABATEIBHO-TIPAKTUIECKUX ITAIOB: -UTECHHE 3alMCeH, CIeIaHHBIX B
npoLecce CIyLIaHs ¥ KOHCIICKTUPOBaHHUS TPEIBIAYILCH JIEKIMH, BHIHECCHUE Ha MOJISL BCErO, YTO TpeOyeTcs NpH AajbHeHen
paboTe ¢ KOHCIICKTOM M y4eOHUKOM; -~-TeXHHIecKoe 0(OopMIICHHE 3aHcei (Mo 14epKUBaHNe, BEIICICHIE TIIaBHOTO, BEIBOJIOB,
JTIOKA3aTeNIbCTB); -BHIMTOJHEHNE IPAKTUIECKUX 33JaHUN TIPETIOAaBATENsl; ~-3HAKOMCTBO C MaTEPHAJIOM MPEICTOSIICH JIEKIHH 1O
y4eOHHKY U JIOMOJHUTEIBHON TUTEpaType. AKTUBHAs paboTa Ha JICKIUH, €€ KOHCIICKTUPOBAHHUE, POAYMAaHHAs,
[eJICHATIPABIICHHAsI, CHCTEMAaTH4eCKasl, a TJIaBHOE - T0OpPOCOBECTHAs M TITyOOKO OCO3HaHHAs MOCIIeAyomIast paboTa Hall
KOHCIIEKTOM - B)KHOE yCIIOBHE YCIICITHOTO OOYYCHHUS CTYICHTOB.

[IpakTrdeckoe 3aHsATHE IO MAaTEMATHKE TIO3BOJISIET CTYACHTY OoJiee rIryOoKo pa3o0paThesi B TEOPETUIECKOM MaTepHale u
OIpeeInTh Cephl ero MPaKTHIECKOro mpuMeHeHus. OCHOBHAS LISNb MPAKTHYESCKOTO 3aHATHS — PA3BUTHE CAMOCTOSTEIIBHOCTH
ctyzneHTa. [loAroToBKa K MPaKTHYECKUM 3aHATHIM COCTOUT B TOOPOCOBECTHOM aHAIIN3E TEOPETUIESCKOT0 MaTepHalla, COCTABICHUH
KpaTKUX CIPaBOYHUKOB, CIIOBAPUKOB, CXeM, alTOPUTMOB. Kpome Toro, Bce JOMaIIHUE 3aJaHHs K IPAKTHYECKOMY 3aHSTHIO
JIOJDKHBI OBITH BBITIOJHEHBI, TM00 MOATOTOBIIEHB! BOIIPOCH! MPENOAaBATEINI0, PACKPHIBAIOIINE TPYAHOCTH B OCBOSHUH yUeOHOTO
Marepuaa.

KoHTpoTbHBIE MEPOTIPHUATHS MPEICTABISIOT CO00M CrIOc00 TMPOBEPKH 3HAHUH CTYJICHTa, €0 YMEHHI M MPEIIONaraloT THCbMEHHbBIS
OTBETHI Ha IOCTABIIEHHBIE BOMPOCHI, TMOO CAaMOCTOSITEIHHOE BEITIOIHEHNE PAaKTHUECKUX 3a1aHuil. [10aroToBKa K KOHTPOIBHBIM
MEPOIPHUITUSIM COCTOUT B OTBETCTBEHHOM BBIITOJHEHHU BCEX JOMAIIHUX 3aJaHUH 110 AUCIMIUIMHE U CAMOCTOSATEIBHOM IPOpaboTKe
OCHOBHOH H JIOTIOTHUTEIILHOH JINTEPATYPHI.

Hauboiee npoyKTHBHOH SBISIETCS CAaMOCTOSITEbHAS paboTa B OMOINOTEKE, T/I€ TOCTYITHBI OCHOBHBIE U JOTIOTHUTEIHHBIE
MI€YaTHBIE U DJIEKTPOHHBIE HCTOYHHUKH. [IpH BBHIIOTHEHUH MPUBEICHHBIX BBIIIE PEKOMEHAALMI MOATOTOBKA K 3aUeTy U 9K3aMEeHY
CBENIETCs K MOBTOPEHHIO U3YYEHHOTO U COBEPLICHCTBOBAHUIO HABBIKOB IIPUMEHEHHS TEOPSTHUCCKHUX MOIOKEHUHN U Pa3InIHbIX
METOJIOB PEIICHHSI K CTAHJAPTHBIM U HECTAHIAPTHBIM 3aJIaHHSIM.
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