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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

Jucrmmnraa MateMaTnka 6a3upyeTcs Ha 3HaHHUAX, TOJyYSHHBIX IIPH N3yYCHUH yIeOHBIX TUCIUIUINH OCHOBHBIX
0011eobpa3oBaTeNbHBIX TPOTPAMM.

2.2

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

222

dusuka

223

COHpOTI/IBHGHI/IC MaTcpuaioB

3. KOMIIETEHIIMA OBYYAIOINEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA TUCHUTITNHBI

(MOAYJISA)

OIIK-1: Cnoco0eH cTaBUTh M peliaTh MHKEHePHbIe H HAy4YHO-TeXHMYecKHe 3a1a4M B cdepe cBoeil npodeccuoHaIbHOM
AesITeJIbHOCTH M HOBBIX MeKIUCHUNIHHAPHBIX HANIPABJIEHHUI ¢ HCMOJIL30BAHUEM eCTeCTBeHHOHAYYHBIX, MATEMATHYECKHX

H TEXHOJOIrH4Y€CKHUX MOZ[eJ'Ieﬁ;

Wunukarop 1 [ OIIK-1.2. CtaBUT HHKEHEPHbIE U HAYYHO-TEXHUUECKHE 3aJa4l B chepe CBOeH MpodecCHOHANBHON AeATeIbHOCTH

Y HOBBIX MEXIMCIHUIUIMHAPHBIX HApaBIEHUI.

OIIK-1.2 ®opmupyeT BOZMOXHBIC BAPHAHTHI PEIICHHS HHKEHEPHBIX W HAYIHO-TEXHUIECKUX 3a/1ad B chepe cBoei
po(ecCHOHATBHON ESITEIIFHOCTH M HOBBIX MEXIUCIUILIMHAPHBIX HAIIPABJICHUH C UCTIOIB30BAaHHEM
€CTEeCTBEHHOHAYYHBIX, MATEMAaTUIECKUX U TEXHOJIOTMYECKHX MOJENCH.

OIIK-1.3 Pemraer uH>XeHEpHbIE M HAYYHO-TEXHUUECKHUE 3a/1aull B cepe cBoeH MpodhecCHOHANBHON eI TEIbHOCTH U
HOBBIX MEXIHUCIIUIUIMHAPHBIX HAIPaBJICHNI HA OCHOBE ONTHMM3AIMH CPOPMHUPOBAHHEIX BAPHAHTOB PEIICHHUI.

B pe3ysbTare ocBOeHUS1 AUCUMIIMHBI 00yYarOLMiics 10/KeH

3.1

3HaThb:

3.1.1

OCHOBBI pCHICHUSA MHKCHCPHBIX U HAYUYHO-TCXHUYCCKUX 3a1a4 B cdpepe CBOCH HpO(l)eCCHOHaHBHOﬁ JACATCIBHOCTH U
HOBBIX MCKIUCIUTTMHAPHBIX HaHpaBHeHHﬁ.

3.1.2

OCHOBBI (i)OpMPIpOBaHI/I}I BO3MOXXHBIX BAPUAHTOB PCHICHUA MHKCHCPHBIX U HAYYHO-TCXHUYCCKUX 3a/1a4 B c@epe cBoOeH
HpO(l)eCCI/IOHaHLHOI\/’I ACATCIBHOCTH U HOBBIX MEKIUCITUTINHAPHBIX HaHpaBHeHI/Iﬁ C UCIIOJIb30BAHUECM
€CTCCTBCHHOHAYYHbIX, MATEMATHUCCKUX U TCXHOJIOT'MYECKUX Moneneﬁ.

OCHOBBI pellIeHNs HHXEHEPHBIX U HAyYHO-TEXHUYECKUX 3a/1a4 B chepe cBoel NpodecCHOHATBHON AeSTENbHOCTH H HOBBIX
MEXIMCIUIUIMHAPHBIX HaIlPaBJICHUH HA OCHOBE ONTUMHU3alUK ChOPMUPOBAHHBIX BAPUAHTOB PEILICHHUH.

3.2

YMmeThb:

3.2.1

pa3pabaTbIBaTh pelIeHNs HHKEHEPHBIX U HAyYHO-TEXHUYECKUX 3a/1a4 B chepe cBoel npodecCHOHATBHON esITeNbHOCTH
1 HOBBIX MEXIUCUUILIMHAPHBIX HAIIPABJICHHUH.
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q)OpMPIpOBaTL BO3MOXXHBIC BapHaHTbI PEIICHUA NHKCHCPHBIX U HAYYHO-TEXHUYECKUX 3a/la4 B C(bepe cBoOEH
HpO(beCCPIOHaJ'IBHOﬁ ACATCIBHOCTH U HOBBIX MCKIUCITUITIITIMHAPHBIX HaHpaBJ’leHI/Iﬁ C UCIIOJIb30BAHUECM
€CTCCTBECHHOHAYYHBIX, MATCMATUICCKUX U TEXHOJIOTUICCKUX Moneneﬁ.

323

pemaTh HH)KCHEepPHBIE W HAyYHO-TEXHHIECKUE 3a1a4H B chepe cBoeH MpodecCHOHATFHON AeATeTbHOCTH M HOBBIX
MEKIUCIMIUIMHAPHBIX HANIPAaBICHUH Ha OCHOBE ONTUMHU3AIMU c(hOPMHUPOBAHHBIX BAPHAHTOB PELICHUH.

3.3

Buaangers:

33.1

HaBBIKAMH PEICHUS NHKCHEPHBIX ¥ HAyYHO-TEXHUUECKHX 3a1ad B cepe CBoeH Mpo(heCCHOHAIBHOM IeSTeNbHOCTH ’
HOBBIX MEKANCIUIUIMHAPHBIX HAIIPABICHUH.

332

HaBBIKAMHU (pOPMHUPOBAHUS BO3MOXKHBIX BAPHAHTOB PEIICHHUS HH)KCHEPHBIX M HAYYHO-TEXHHUECKHX 3a1ad B chepe CBOCH
mpodeccCHOHaNbHOM IeSITeNPHOCTH U HOBBIX MEXIUCIUIIMHAPHBIX HAPaBICHUH ¢ UCIIOIb30BaHUEM
€CTECTBCHHOHAYUYHBIX, MATEMaTHYECKUX U TEXHOJIOTHYECKUX MOJIEIIEH.

333

HaBbIKaMU PCHICHUSA HWHXXCHCPHBIX U HAYYHO-TEXHUYCCKHUX 3a/1a4 B C(bepe cBoel HpO(I)CCCI/IOHaHLHOP‘I JCATCIBHOCTHU U
HOBBIX MCKIUCHUITIMHAPHBIX HaHpaBJ’IeHI/Iﬁ Ha OCHOBC OIITUMH3AIINH C(i)OpMI/IPOBaHHLIX BapHaHTOB pemeHm}'l.




4. CTPYKTYPA U COJAEPKAHUE JUCIUTIINHBI (MOLYJI5T)

Kon Bun HaunmenoBanue pasneioB u | Cemectp / | YacoB | Komneren- | JIuteparypa | Unte | [Ipumeuanne
3aHATUS | 3aHATUS TeM Kypc UM pPaKT.
Pasnen | Pasmen 1. DiieMeHTBI
JINHeHHOH M BEeKTOPHOI
anre0pb1
1.1 Jlex Martpuubl u 1 1 JI1.1 0 OIIK-1
onpenenutenn. CuCTEMBbI JI1.2J12.3J13.
JIUHEWHBIX ajreOpamdecKux 1
ypaBuenwuii (CJIAY)
1.2 Jlex Bexropsl 1 1 JI1.1J12.3 0 OIIK-1
1.3 IIp JelicTBuUs HaJ MaTpULIAMU. 1 4 JI1.1J12.3 1 Pa6ota B
Brruncnenue onpenenureneii. JI12.5J13.1 MaJbIX
Pemenue CJIAY. Onepanuun rpymnmnax
HaJl BEKTOpaMu OIIK-1
Paznen | Pa3nmea 2. MaremaTnueckuii
aHaJIn3
2.1 Jlex Oynkuus. [penen Gynxumu. 1 2 JI1.1 1 Jleknus-
IIpousBomHast QyHKIHH. JI1.2J12.3J13. oecena OIIK-
2 1
2.2 Jlex HccnenoBanue GpyHKIMIA 1 1 JI1.1J12.3 0 OIIK-1
2.3 IIp Brruncienue npenenos. 1 4 JIT.1J12.3J13. 0 OIIK-1
[IpousBonnas. MccnenoBanue 2
byHKIMH
2.4 Jlex Heonpenenenusrii u 1 2 JIT.1 0 OIIK-1
ONPEEIICHHbIN HHTETpa JI1.2J12.2
2.4
2.5 Jlex Huddepenunansusie 1 1 JI1.1 0 OIIK-1
YpaBHEHHsI JI1.2J12.1
J12.2
2.6 IIp WurerpupoBanue. Pemenue 1 4 JIT.1J12.1 0 OIIK-1
TuQQepeHnInanbHBIX J2.2J12.4
YpaBHEHHH
2.7 Kontp.pa |CJIY, BexTOpBI, HCClleZIOBaHNE 1 200 JIT.1J12.1 0 OIIK-1
0. (GyHKUIUH, HHTETpaITbI JI2.2J12.4
2.8 Cp camocTosTeNbHas paboTa 1mo 1 275 JI1.1J12.1 0 OIIK-1
pasneny J2.2J12.4
2.9 OK3aMeH 1 9 JI1.1 0 OIIK-1
JI1.2J12.1
J2.2J12.4

5. OBPA3OBATEJIBHBIE TEXHOJIOI'NHA

OO0pa3oBarelbHbIE TEXHOJIOTHH C UCTIONB30BAHIEM aKTHBHBIX METOJIOB 00yUYeHHUS (JIeKIHs — Oecena)

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX IPYIIIaX) (CaMOCTOATEIBHOE H3YIEeHHE 00YJaroIIMHUCS HOBOTO
MaTepHraja HOCPEACTBOM COTPYTHHIECTBA B MANIbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,
HpPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKINYHOCTHOTO OOLIEHUS)

TpanununoHHas (penpoayKTHBHAsS ) TEXHOJIOTHs (IIPeroiaBaTellb 3HAKOMUT 00YYaIOIIUXCS ¢ TIOPSAIKOM BBIMOTHEHHS 3a1aHuU,
HaOJI0aeT 3a BBITOJIHCHHEM H IIPU HEOOXOIMMOCTH KOPPEKTHUPYET paboTy 00yJarommxcs)

6. ©OH]I OLIEHOYHBIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI U 3aaHUS

ITepeueHb KOHTPONIBHBIX BOIPOCOB IO TEMaM

Tema 1. Matputs! u onpeenutenv. CHCTEMBI TUHEWHBIX anredpandecknx ypaBHeHuid (CJIAY).

1. Uro Ha3biBaeTca Matpurneit? 2. Kak o6o3Hauarot matpunsl? 3. Uto Takoe aneMeHT MaTpuilsl? 4. IlpuBe-nute npuMepsl
YHCJIOBBIX MAaTPHIL Pa3HBIX Pa3MEPHOCTEH. YKaKUTe pa3sMEpPHOCTb IS Kax oM. 5. UTo Takoe riaaBHas quaroHans MaTpuusl? 6. [ise
MaTpHLbI Ha3bIBAlOT PaBHBIMU, eciH...? 7. Kakylo Marpuily Ha3biBaroT kBaapatHoi? Ilpusenute npumep. 8. Kakyro marpuiy
Ha3bIBAOT AuaroHanbHoil? Ipusenure npumep. 9. Kakyro Matpuny HasbiBatoT eauHuuHoi? Ilpusenute npumep. 10. Kakyro
MaTpHIly Ha3bIBaroT TpeyronbHoit? [IpuBeaure npumep. 11. Kakyro Mmatpuiy HassBatoT TpanenueBuanoii? [Ipuseaure npumep. 12.
Yro takoe marpuina-ctpoka? [Ipusenure npumep. 13. Uro takoe marpuina-cronoen? [puseaure npumep. 14. Ilepe-uncnure
JIEWCTBHS, KOTOPBIE MOXHO BBIITOTHATH HaJl MaTpruami. 15. CopmynupyiiTe IpaBuio yMHOXKe-HHIS MaTpHUIIBI Ha 9uCio. 16.
CcoopmynupyiiTe IpaBUIO CIOKEHUS (BIMUTaHUS) MaTpull. 17. Kakue MaTpu-1Ib1 MOXKHO CKIaAbIBaTh(BeMUTaTh)? 18. Kaxue




MaTpHUIBl MOXKHO yMHOXkaTh? 19. IlpuBenure npumep ymHo-xeHus MaTpull. 20. Chopmynupyiite IpaBUIO TPAaHCIIOHUPOBAHHS
matpuil. 21. Uro Ha3bIBaeTcs onpenenu-tenem? 22. ChopMmynupyiite npaBHIO BHIYUCICHHS OTPEAEIUTEIS BTOPOTO MOPSIKA.
[MpuBeaure nmpumep. 23. M300pa3ute cxeMy A BBIYACICHUS ONPEACTUTENS TpeThero nopsaka. [Ipusenure npumep. 24. Chop-
MYJHUpPYHTE BOCEMb CBOMCTB onpenenurens. Ilpuseaure mpumMep it Kaxxaoro cBoicTea. 25. [Ipuseaure npuMep onpenenuTens
BBICILIETO MopsiaKa. 26. UTo Takoe MUHOD diieMeHTa MaTpullbl? 27. YTo Takoe anre0-panueckoe AOTOIHEHHE dIEMEHTa MaTPULIbI?
28. Haiigure anrebpandeckoe JOMONHEHHE JUIS JJIEMEHTa a23 U3 NPUIYMAaHHOTO BaMU OIPEAEIUTENS BBICILIETO Mopsaka. 29.
CcoopmymupyiiTe IpaBUIIoO IS BEIYUCIICHNUS onpenenuTens aoboro mopsaka. 30. CoctaBbTe hopMyITy (TONbKO hopMyiy!) s
pa3noxeHus IpUIyMaH-HOro Bamu onpenenuTens Mo 31eMeHTaM JIt000# cTpoku mwiu cronbma. 31. B npunymannom Bamu onpene-
JIMTENE HAaKOIUTE HYJIU B JII000H cTpoke mitu croibue. 32. Uto Ha3bIBaeTCsl CUCTEMOM JIMHEHHBIX alireOpan-ueckux ypaBHeHui? 33.
3anummuTe CUCTEMY JTMHEHHBIX areOpandecKux ypaBHEHHH B MaTpiIHOH (opme. 34. UTo HAa3BIBACTCS PELICHUEM CHCTEMBI
JMMHEHHBIX anredpandeckux ypaBHeHU? 35. B kakoM ciydae cu-cTeMa ypaBHEHUH Ha3bIBaeTCcS COBMECTHOH? 36. B xakoMm ciywae
cUCTeMa ypaBHEHHI Ha3bpIBaeTCsl HeCOB-MecTHOU? 37. B kakoM cityuae cucTeMa ypaBHEeHUi Ha3bIBaeTcs onpeaeneHHoii? 38. B
KaKOM CIIy4ae CH-CTeMa ypaBHEHHH Ha3bIBaeTCs HeonpeaeneHHoi? 39. UTo Ha3bIBalOT OOIINM pELIEHHEM CHCTEMbI ypaBHE-HUH?
40. Yto Ha3bIBAIOT YaCTHBIM pELLICHUEM CUCTEMBI YpaBHeHUI? 41. B yem 3akimrouaercs cyTs Metoga Kpamepa i penieHus cucteM
ypaBHeHHI? 42. B kakux ciaydasx Helb3s IpUMEHSTs MeTox Kpamepa nis pemenus cucteM ypasHenuit? 43. Ilepeunciure
3JIEMEHTapHBIE IPeo0pa3oBaHus CTPOK MaTpuLbl. 44. 3a-IuIKTe aIropuT™ Metoza ['aycca s peneHus cucteM ypaBHeHui? 45.
UYro Ha3BIBAIOT paHTOM MaTpunbl? 46. Uto Ha3pIBaroT 6a3ucHEIM MUHOpOoM? 47. Kak BEIIONHUTE IPOBEPKY NPABHIBHOCTH PEIICHUS
CUCTEMBI ypaBHEHUN?

Tema 2. BexTopsl.

1. Uro HasbiBatoT BekTopoM? Kakue BenndnHbl Ha3pIBatoTCsl BEKTOPHBIMU? CkansipHbiMu? 2. UTO Ha3bIBalOT KOOpAMHATAMU
BekTOpa Ha miockoctu? B mpocTtpanctee? 3. Kak HailTH KOOpAMHATHI BEKTOpa? 3alUIIUTE CIOBECHYIO (hOPMYIHPOBKY U HOpMYITY.
4. Yto Ha3BIBaeTCS MOYJeM BekTopa? 3amummre onpeaeneHue U Gopmyiry. 5. UTo Ha3pIBaeTCs €JMHIYHBIM BEKTOPOM? 3aUIINTe
ompezeneHue u GopMyIry KOOpANHAT eM-HUYHOTO BekTopa. 6. Kakue BekTopbl Ha3biBatoTcs paBHbIMU? [IpuBeaure npumep. 7.
Kaxkue BeKTOpHI Ha3bI-BAIOTCS KOJUTMHEAPHBIMU? 3alMIINTE YCIOBHE KOJUIMHEAPHOCTH BeKTopoB. [IpuBenute npumep. 8. Kakue
BEKTOPBI Ha3bIBAKOTCA KOMIITIAHAPHBIMU? 3alMIIUTE YCIOBUE KOMILUIAHAPHOCTH BEKTOPOB. IIpuBenute npu-mep. 9. Uto Ha3bBaeTCs
HaMpaBIAIOLIMMUA KOCHHYCaMH BekTopa? 3anuiute onpeaenenue u popmynsl. [Ipuseaure npumep. 10. Kakue neiicTBus MOXKHO
BBINIOJIHATH Haj Bekropamu? 11. ChopMynupyiTe NpaBH-JI0 YMHOXKEHHS BEKTOPA Ha YHCIIO0. 3auIIuTe GopMyJIy.

12. ChopmynmupyiiTe IpaBUIIO CIOKEHNS (BBIYUTAHNUS) BEKTOPOB B KoopAnHaTax. 3anummre popmyiy. 13. Chopmymupyiite
rpadudeckue mpaBuiIa CI0XKCHUS (BBIYUTAHUS) BEKTOPOB. 14. UTO Ha3BIBAETCS CKAIAPHBIM IIPOM3BEICHUEM BYX BEKTOPOB?
3anuimre onpenenenue u e popmynsl. [Ipumepst. 15. UTo MOXKHO HAXOIHUTH C HOMOLIBIO CKAJIIPHOTO IIPOM3BE/ICHUS BEKTOPOB.
3ammmmte hopmyisl. [IpuBenute npumepsl. 16. Chopmymupyiite GU3HIECKUIT CMBICI CKaISPHOTO IPON3BEICHHS BEKTOPOB.
IIpusenutre npumep. 17. Kakue BekTOpbI Ha3bIBatOTCA ynopsaoueHHbIMU? 18. UTo Ha3piBaeTCs MpaBoil Tpoiikoi BekTopos? JIeBoil
Tpoiikoi BekTopoB? Onpenenenus U cxembl. 19. Uto Ha3pIBaeTCsl BEKTOPHBIM Mpou3BeaeHueM Bekropos? 20. Uto nonydaeTcs B
pe3yibTaTe BEKTOPHOTO IPOM3BEICHUS BEKTOPOB, @ UTO B pe3yJibTare cKaysipHoro? 21. 3amummTe GpopMyiry KOOpAUHAT
BEKTOPHOT'O NTpou3BeicHUs BEKTOpoB. IIpuBeaure npumep. 22. YTo MOKHO HAXOAUTH C IOMOILBIO BEKTOPHOIO IPOU3BEACHUS
BekTOpoB? [IpuBeanTe mpumMepsl. 23. UTo Ha3bI-BaeTCSl CMEIIAHHBIM IIPOU3BEACHIEM TPeX BEKTOPOB? 3aluUIINTe ONpeIeeHue U
(dopmyiy B koopauHaTax. 24. UTo MOXKHO HaXOJUTh C MOMOILBIO CMEIIAHHOTO NPpOou3BeicHust BekTopoB? [IpuBeanTe npumepsl. 25.
3amava o JeNeHUH OTpe3Ka B 3aJaHHOM OTHOIICHUH. 3anuimuTe GopMyITy Ul HaXOXKICHHS KOOPIUHAT TOU-KH JICTCHUS.
IIpusenure npumep.

Tewmsl 3 u 4. Oynkuus. peaen Gpynxuuu. [IpousBoanas ynkuuu. MccnenoBanue GyHKIUMA

1. Yro HaseiBaetcs dynkiuei? 2. Uto Ha3pIBaeTcs 00macThio onpeneneHus GyHkuu? 3. Uto HaspiBaeTcs rpadpukoM GyHKuuu? 4.
[lepeuncnure Kaccel OCHOBHBIX 3IeMEHTapHBIX (QyHKImA. M300pa3snTe ux rpaduku 5. Kak npoBecT nccienoBaHue Ha
YEeTHOCTh\HEUEeTHOCTh (pyHKIMH 6. Kak HaliTH Touku nepecedeHus rpa-¢huka GyHKIUN ¢ KOOPAUHATHBIMU ocsiMu. 7. Uto
HasbIBaeTcs acumnTotoit? 8. Kakue OpiBatoT acumntoTel? 9. Kak HaiiTh BepTrKanbHbie acuMnToThl? 10. Kak HaliTH HakJIOHHBIE
acuMnToTsl? 11. Urto HazpBaeTcs npe-aenoM ¢pyHKmu? 12. Kakoit mopstok AefcTBUH NpH BEYHCICHUH npenena Gyakmum? 13.
Kakne OpIBafOT BHIBI HEONPEICIICHHOCTEH TIPH BEIYHUCIIEHUH TIpeaenoB? 14. HanummuTe npaBuina pacKpBITHS HEONpeaeIeH-HOCTeH
(Bcex). 15. Chopmynupyiite [Ipasuno Jlonurans. 16. Uto Ha3biBaeTcs npous3BoaHoH GyHkuuu? 17. Hanumure npaBuia
muddepenuuposanust. 18. Hamumme tabuiiy npoussBoausix. 19. Kak npoBoauTes nc-cienoBanne GyHKIMHY HA MOHOTOHHOCTb U
sxcTpemMyMsl. 20. Kak mpoBoanTes MccienoBaHne Ha BEITYK-JIOCTH\BOTHYTOCT M OTBICKAHNE TOYEK ITepernoa.

Tema 5. HeonpeneneHHbIN U ONpeAeIeHHbIIA MHTETpal MHTerpaisl

1. Yro Ha3pIBaeTcs nepBooOpasHoi. [IpuBenute 1-2 npumepa. 2. Uto Ha3bIBaeTCs HEOIpeAeICHHBIM HHTe-TpasioM. 3. CBoiicTBa
HeoTIpe IeNieHHOTro HHTerpaia. 4. Tabiuia OCHOBHBIX HHTErpaioB. 5. PacckaxuTe 00-IIyro cXeMy OTBICKaHHs HEOTIPEIEIICHHOTO
uHTerpana. 6. Kakue Meronsl uHTErprpoBanus bl 3Haere. [Ipu-senute 1-2 npumMepa ¢ NpUMEHEHHEM METOJI0B UHTEIPUPOBAHUS. 7.
Kaxue ciennanbHbie Knacchl GyHKUIUE paccMaTpUBaIOTCS IPU UHTEIPUPOBaHUU. 8. PacckaxkuTe mociae10BaTesIbHOCTh IeHCTBUH,
HEOOXOANMBIX ISl IPECTaBICHHS PAllOHAIBHON IpOOH B BUJIE CYMMBI IIPOCTEHIINX IIEMEHTApHbIX Apobeil. [Ipuseante
npumep. 9. Kakne nprueMbl NpAMEHSIOTCS I HHTETPHPOBAHNS HppannoHanbHEIX GyHKnui. [Ipuennte npumep. 10. Kakne
HpUEeMbl IPUMEHSIOTCS U HHTETPHPOBAHUS TpUroHOMeTprueckux ¢ynkimit. [Tpusenu-te npuMepsl. 11. Uro Ha3bIBaeTcs
onpenesneHHbIM uHTerpasiom. [Ipuseaure 1-2 npumepa. 12. CoiictBa onpenenenHoro unrerpana. 13. Kak npooaurcs
BBIYHCIICHHE OIPE/ICICHHOTO HHTerpaa. B ueM oTimane mpuMeHeHNsT METOIOB MHTETPUPOBAHUS B HEONIPEICICHHOM 1
onpeneneHHoM uHrerpaine. [Ipuseaure 1-2 npumepa. 14. Kakue reoMeTpuueckue NpUIOKEHUs ONPEJEICHHOTO UHTETPaa Bbl
3HaeTe. 3anuwure Gop-myisl. [Ipusenute 1-2 npumepa BEIYUCICHUH.

Tema 6. [InddepeHiranbHble ypaBHEHUS

1. Uro Ha3pIBaeTcs anddepeHnaibaeM ypaBHeHHeM? 2. UTo Ha3bIBaeTcs pemreHneM nuddepennnansaoro ypapaerns?.3. Kakmx
nopsiakoB ObiBatoT Y ? 4. Kak onpenenuts nopsipok JAY? 5. [epeuncnure tunst Y 1-ro nopsiaka. 6. 3anummre Y 1-ro mopsaka
B oOmmeM Buze (popmyinsr). 7. Onumure Metox penreHns /1Y ¢ paszeneHHbIME nepeMeHHbIME. 8. Onuiure metox pemenus Y ¢
pa3AeAIoIUMKCS IEPeMEHHBIMU. 9. OnuiuTe MeTo] perieHus ogHopoaHoro Y 1-ro nopsaka. 10. Onumure MeTos pereHus
nuHeiHoro 1Y 1-ro mopsaxka.

11. Onumute meton petenus Y bepaymmu. 12. [lepeuncnure popmsl 3anucu pemenus Y. 13. Yto Ha3bBaeTcs 00mUM




pemenneM JY? 14. Uro HazpiBaetcs ooummM uaterpanom AY? 15. Uro HaspiBaeTcs yacTHeIM petnenueM Y ? 16. Uto Ha3bIBaeTCs
YacTHBIM HHTErpanom J[Y?

6.2. Tembl NUCBMEHHBIX PadoT

KontpompHas pabota: CJIY, BeKTOpBI, HCcceq0BaHHE (PYHKIUH, HHTETPaITBI

6.3. @oH/1 O1IEHOYHBIX CPEACTB

OK3aMeHAIMOHHBIE BOIPOCHI

1.1. Marpuusl. Bunst matpun. JeiictBus Hag matpuniamu. Onpenenureny. Berancnenue onpenenureneii 2 u 3 nopsaka. Bei-
YHCIIEHHUE ONIpEeIIUTENeH BEICIINX NOPpsAaKoB. [IpuBecTu nmpuMepsl.

1.2.Cuctemsl TMHEHHBIX ypaBHEHHU (0OcHOBHBIE MOHATHS). Metoas! pemenus CJIY. Meron Kpamepa. Mertox I'aycca. [Ipue-ctu
HIpUMEpHI

1.3.BexTop, OCHOBHBIE TOHATHSA (MOYJIB BEKTOPA, KOOPHMHATHI BEKTOPA, HAIIPABIIIOINE KOCHHYCHI BEeKTOpa). Bus! BekTo-poB
(eqMHUYHBIHN, HyJIeBOH, KOJUTMHEApHBIE, paBHbIC). JleficTBUS Hax BekTopaMu. [IpuBecT IpruMepsI

1.4.CxanspHoe Npou3BeJeHUE BEKTOPOB (ONpeaeeHue, OCHOBHbBIE ()OPMYJIIbI, MEXaHUYECKUH CMBICI, APYTUE MPUIOKEHUS).
ITpusectn mpumepsl

1.5.BexTopHOE IIpon3BEACHIE BEKTOPOB (OIIpeaeIeH e, OCHOBHEIE ()OPMYIIBI, TeOMETPHIECKUH cMbIcH). [IpuBecTn npumeps
1.6.CmemtanHOE TpoU3BECHUE BEKTOPOB (OINpeelIeHie, OCHOBHbIE (hOpPMYIIBI, TeoMeTprUecKuil cmbIci). IIpuBecTy IpHMeps!
2.1.dynkuus. O6macts onpeneneHnsi. OCHOBHBIE JNIEMEHTApHbIC (YHKIUH, NX TPpa(UKH, 001aCTH ONpeieNIeH s 1 00JIacTh
3HaueHui. [IpuBecT mpuMepsl

2.2 Ipenen dbyukmuu, onpeneneHne, ceoictaa. [Topsmok aelicTBuil mpu BEMUCICHUH Hpeaena GpyHkuun. be3ycioBHbIe ome-pannu
Haj 6ECKOHEYHO OOJIBIIMMU M OECKOHEYHO MallbiMu QyHKIUsIMU. Bunel Heonpenenennoctei. [IpaBuia packpbITHs
HeonpeneneHHocTel. [lpusecti mpumepsl

2.3.3agaqn, MPUBOJAIIIE K MOHATHIO IPOU3BOAHON. [Ipom3BoaHas GyHKINH, ee onpeesieHre, TeOMETPUIESCKIH M MeXaHnde-CKHi
cMbIc. CBA3b MeXy HeIPephIBHOCTHIO U quddepennupyemoctsio dhyHKkmu. [IpuBecti mpuMepsl.

2.4.IIpou3BoaHast CyMMBI, Pa3HOCTH, TIPOM3BEICHNUS U YacTHOTO (yHKIMH (1paBmia nquddepeHuuposanus). [Ipuecti npume-psl.
2.5 IlponsBoaHas CoXHONW QyHKINH. Tabwma Mpor3BOAHEIX OCHOBHBIX 3JIEMEHTapHBIX (GyHKIHHA. [IpuMeps! OTRICKaHUS
MPOU3BOIHBIX.

2.6 Jlorapudmuueckoe quddeperuupopanue. Obuas cxema, popmyna. [IpuBect mpumMepsl.

2.7 IlpaBuna Jlonurans. PackpbiTie pa3nuyuHbIX HeonpeneneHHnocTel. [Ipusectu mpumepsl.

2.8.06nacTh onpenenenus GpyHkun. OnpeneneHue, IpUMepbl OTBICKaHUS 00JIacTH ONpeAeNIeHNsT pa3HbIX QYHKIHHA (CTENeH-HOH,
JpOOHO-PaLlMOHANBHOM, UPPAUOHAIBHON, TOKa3aTeIbHOH, Jorapu(MUIEeCKOH, TPUTOHOMETPUIECKOH, 00paTHOH TpH-
TOHOMETPUUECKOIT).

2.9.HemnpepsiBHOCTH (hyHKINHA. OXHOCTOPOHHHME Tpeessl. TeopemMa 0 paBeHCTBE OTHOCTOPOHHUX TIpesieioB. OnpeneneHns
HeTIpephIBHON (hyHKIMH B Touke. HenpepsiBHOCTS (hyHKINM Ha oTpeske. Kmaccudukanus Togex paspsia. Gpynxunun. [Ipusectn
HOpPUMEPBI.

2.10.Acumnrots! rpaduka Gpyakiun. Onpenenenue, mpuMepsl. OTBICKaHHE BEPTHKAIbHBIX, HAKIIOHHBIX TOPU30HTAIIbHBIX
acuMnToT rpaduka GpyHKunu. [IpusecTr IpruMepsL.

2.11.Bo3pactanue u yosBanue ¢pynkiuu. Onpenenenus, npumepsl. HeoOxoaumoe u J0CTaTOYHOE YCIOBHE MOHOTOHHOCTH,
reoMeTpuueckuii cMbici. [TonsTre sKkcTpeMyMma (GYHKIHMH. Y CI0BHE CYIIECTBOBaHUS SKCTpeMyMa. Kputnueckue Touky epBo-ro
pona. [TepBoe 1 BTOpoe JOCTaTOYHBIE YCIOBHSI SKCTpemMyMa GyHkimu. Hanboubiee 1 HauMeHbIee 3HaueHe (yHKIINA Ha
otpeske. [Ipumeps! nccnenoBanus GyHKINH HA MOHOTOHHOCTB M 3KCTPEMYM.

2.12.AnropuT™ HccieoBanus QyHKIUH U MOCTPOSHHE MakeTa ee rpaduka. Obmas cxema uccienoBanus Gpynkuun. [loctpo-eHre
rpaduKoB JpOOHO-pAIIOHANIBHBIX, TOKA3aTEIbHBIX, JorapupMuiecKkux QyHKIui. [Ipumeps.

2.13.TlepBoobpasnas ¢pyukmmu. Heonpenenennsiit naTerpan. CBOHCTBA HEOMPEAEIEHHOTO HHTETpaa.

2.14. Tabmuua unterpanos. [IpumeHenne TabauUILbI 1 CBOWCTB MHTETPala MOKa3aTh HAa IpUMepax

2.15. Meton 3aMeHBI IepeMeHHON (MeTo moAcTaHoBKH). [IpuBecTH npumepsl

2.16. Meton unTerpupoBanus 1o yacTtsaM. IlpuBectu npumepsl

2.17. UnterpupoBanue (QyHKIHH, COASPIKAIINX KBaAPATHBIN TpexwieH. [IpuBecTu mpumeps

2.18. UHaTerpupoBanue ApOOHO-pAllMOHANBHBIX QyHKIUiL. [IprBecTH IPHUMEpHI

2.19. MHTerpupOBaHKe UpPaMOHATBHBIX QYHKIHHA. [IpuBecTH IpUMEpHI

2.20. MHTerpupoBaHie TPUrOHOMETPHUIECKUX (PyHKINHA. [IprBecTn mpumeps

2.21. Onpenenennslil unTerpan. OcHoBHBIE NOHATUSA. CBOWCTBA OMpEIEICHHOTO HHTErpaa.

2.22.BblunicieHue ONpeAeIeHHOro UHTerpana. 3aMeHa IepeMeHHON B ONpeieIeHHOM UHTerpane. MHTe-rpupoBaHue 1o 4acTsIM B
orpeznereHHOM nHTerpaie. [IpuBecTr mpuMepst

2.23. IlpunoxeHus onpeaeneHHoOro narerpaia. [lnomans mrockoit ¢purypsl. JnuHa nyru. Berauciaenue 005eMoB

2.24. HecoOCTBEHHBIE HHTETPAJIBI

2.25. Tudpdepenunanpusie ypapaenus. Onpenencuue, pemenue 1Y, Buast Y.

2.26. IuddepeHnnanbHbie ypaBHEHUS IepBOTro nopsaka. OcHoBHbIe IOHATHSA, BUALL 1Y . TIpumepst

2.27. Pemenne 1Y ¢ pazgensronuMucs nepeMeHHbIMuU. Pemenne onHopoasoro 1Y nepsoro nopsaaxa. [Ipumepst

2.28. Pemenue nuHeitHoro J[Y nepsoro nopsiaka. Pemenue 1Y bepnaysu. [Ipumepst

2.29. Jlunetinsle ogHOpoaHbIe MU depeHanbable ypaBHeHus BToporo (JIOAY) mopsaka ¢ mOCTOSHHBIMEU KO3 uIimeHTamu.
JIOAY n-mopsinka ¢ TOCTOSHHBIME Kodddummenramu. [Tpumepst

2.30. JIunetinble HEonHOpOoaHbBIE TUddepeHnnanbubpie ypaaenus (JIHAY) BTroporo mopsiika ¢ moCTOSIHHBI-MHU KO3 pULInEeHTaMH.
Haxoxnenne wactnoro pemenus JIHY. Tlpumepst

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPEACTB

HepequL KOHTPOJIBHBIX BOIIPOCOB IO TEMaM, KOHTPOJIbHBIC pa6OTLI, BOIIPOCHI K 3a4Y€TYy, SK3aMCHAIIMOHHBIC BOITPOCHI




7. YAEBHO-METOAUWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCIHUIIIMHBI (MO YJIA)

7.1. Pexomenayemas JiuTeparypa

7.1.1. OcHoBHasi 1UTEpaTypa

ABTOpBL, 3aryaBue WznarensctBo, | Kon-Bo On. agpec
JI1. | Hunaues Bricimas Matematika: Y4eOHHK 711 BY30B Mocksa: 392
1 |B.C. Bricmias mkona,
2007
JI1. [[Tucemennslit | Koncnekt nexuuii no Beiciieid Marematuke. [1omHbIi Mocksa: 249
2 |A.T. Kypc: yueOHoe ocobue AUPUC-
IMPECC, 2010
7.1.2. lonoHUTEIbHAS JUTEPATypa
ABTODBI, 3armaBue W3znarenscTBo, Kon-Bo On. aapec
JI2. | atimpimesa | Anddeperianpabe ypaBHEHIS: YueOHoe mocodue Bpatck: bpl'Y, 56
1 [O.A 2009
JI2. | Hanko IL.E. Bericias maremaTrika B yIpaXKHEHUAX U 3a71adax. B 2-x | Mockga : 291
2 4.Y.2: yaeOHOE mocodue st By30B "Onukc 21 Bex",
, 2003
JI2. | Janko ILE. Beicias MaTemMaTuka B ynpakHEHUAX U 3a7a4dax. B 2-x [ Mocksa : 285
3 4.Y.1: yueOHOe mocobue 1151 By30B "Onnkc 21 Bekx",
, 2003
JI2. | EmensstHOBa | UHTeTpHpOBaHue (GYHKIHI OIHOH ITepeMEeHHOIT: Bbparck: bpI'VY, 36
4 |H.B. yueOHoe mocodue 2013
JI2. | Yeprenko B. |Beicimas MaTemaTika B IpEMepax H 3aadyax: yueOHOe Cankr- 1 http://biblioclub.ru/ind
5 (A rocobue ITerepOypr: ex.php?
IMonurexHuka, page=book&id=12958
2011 1
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, 3arnaBue W3narensctBo, | Kon-Bo On. aapec
JI3. | bekuposa Marematuka. Jlunetinas anredpa: Meronnieckne Bparck: bpl'Y, 74
1 |P.C, yKa3aHus AJIS CTYI€HTOB HHKEHEPHO-9KOHOMUYECKUX 2005
Jlapnonosa CIIeNUaNbHOCTEN
Oor.,
Mengenesa
O.1.
JI3. | EmenbsinoBa | PackpbITHe HeonpeneneHHOCTEN B npeeiax: Bparck: bpl'Y, 201
2 |H.B, Metoanueckue ykazaHus 2009
Jlapuonosa
O.T.
7.3.1 IlepevyeHsb NPOrpaMMHOro odecrevdeHust
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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | «YHHBepcHuTeTCKas 6ubnuoreka online»
7.3.2.2 | OnexTpoHHkbIi Karanor oubnuorexku bpl'yY
7.3.2.3 | OnexrponHas 6ubnuorexa bpI'yY
7.3.2.4 | UadopmarmonHas cuctema "ExnHoe 0KHO HOCTyIa K 00pa3oBaTelbHBIM pecypcam”
7.3.2.5 | HanmoHansHas snekTpoHHas 6nbmmorexa HOb
8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIMIIJIMHBI (MO YJIS)
0001* ayIUTOPHS IS IPAKTHIECKUX | YueOHas mebensb
3aHATUN
0002* JICKIIMOHHAS 8y TUTOPHS VYyeOHas Mebenp
0004* ayIUTOpHs IJIs VYueGHast Mmebens
CaMOCTOSITENEHOM paboThI O6opynosanue: 10-I1K 15-2500/H67/4Gb (moruTop TFT19 Samsung); npuntep HP LaserJet
P2055D

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUITIJIMHBI (MO YJISA)

OOyuaromuiicst JOMKEH pa3paboTaTs COOCTBEHHBIH PEXKUM PABHOMEPHOT'O OCBOCHUS JUCHUILIUHBL. [I0AroToBKa CTYAEHTa K
HpPeACTOSIIEH JIEKIUU BKITIOUAeT B ceOs psAJ BaKHBIX MTO3HABATEIbHO-NIPAKTHUECKHX ITAMOB: -UTEHUE 3alMCeH, ClIeNaHHBIX B
Tporiecce CIyNIaHus ¥ KOHCIIEKTHPOBAHUS TPEIBIAYIIEH JIEKIINH, BEIHECEHUE Ha TOJIS BCETO, YTO TpeOyeTcs MpH AadbHeHmen
paboTe C KOHCIIEKTOM H y4eOHUKOM; ~-TeXHHIEeCKoe 0(OpMIIEHNE 3aHcel (Mo [9epKuBaHNe, BEIIETICHIE TTT1aBHOTO, BEIBOJIOB,




JIOKA3aTeNbCTB); -BBIMOTHEHNE IPAKTHYECKUX 3a1aHUi IPENoaaBaTeNs; -3HaKOMCTBO C MaTepPHAIOM HPEACTOSIIEH JICKIIUH 110
Y4EOHUKY U JIOIIOJIHUTENBHOM JInTeparype. AKTHBHas paboTa Ha JIEKIMH, €€ KOHCIIEKTUPOBaHUE, IPOyMaHHas,
IeJICHANpaBIICHHAs, CHCTEMaTHIECKas, a IIIaBHOE - TOOPOCOBECTHAS U IIyOOKO OCO3HAHHAs MOCIeAyomas padoTta Haj
KOHCIIEKTOM - B&XKHOE yCJIOBHE YCIEITHOTO O0yUeHHS CTyJCHTOB.

[IpakTUdeckoe 3aHATHE 110 MaTeMaTHKe TO3BOJISIET CTYACHTY OoJee ITyO0Ko pa3o0paThCs B TEOPETUUECKOM MaTepuane u
OIIPEeNIeNUTh CEpPhl €ro MPAKTUIECKOTro MpUMeHeHHsl. OCHOBHAS Lieb TPAKTHYECKOTO 3aHATUS — PA3BUTHE CAMOCTOSTEIILHOCTH
cryznenTa. [ToaroToBka K MpakTHUECKUM 3aHATHAM COCTOUT B IOOPOCOBECTHOM aHAIIN3E TEOPETHIECKOT0 MaTepHala, COCTABICHIH
KpaTKUX CIIPaBOYHUKOB, CIIOBAPUKOB, CXEM, aITOPUTMOB. KpoMme Toro, Bce JOMAIIHUE 3aJaHUs K IPAKTUYECKOMY 3aHATHIO
JIOJDKHBI OBITH BBITIOJIHEHBI, JIN0O ITOrOTOBIICHBI BOIIPOCHI IIPENOAABATENIO, PACKPHIBAIOIINE TPYIHOCTH B OCBOCHHHU y4EOHOTO
MartepHana.

KoHTpombHEIE MEPOIPHATHS IPEACTABIAIOT OO0 cr1oco0 MPOBEPKH 3HAHUI CTYAEHTA, €r0 yMEHHH U IPEI0NIaraloT MICEMEHHBIC
OTBETHI Ha IIOCTABJIEHHBIE BOMPOCHL, THOO CaMOCTOATENBHOE BBIMONHEHUE MPAaKTUUECKHX 3aJaHuil. I[[o1roToBka kK KOHTPOIbHBIM
MEpPOIIPHUSITHSIM COCTOUT B OTBETCTBEHHOM BBINIOJIHEHHHN BCEX JIOMAIIHUX 33/IlaHUH 110 IUCUUILIMHE U CAMOCTOSATENBHOM IpopaboTke
OCHOBHOH U JOIIOJIHUTEILHOMN JINTEPATYPHIL.

Hanbonee npoayKTHBHOM SBIISETCS caMOCTOSITeNIbHAsA paboTa B OubIHoTeKe, T JOCTYITHEI OCHOBHBIE U AOTIOTHUTEIBHEIC
MEeYaTHBIE U NIEKTPOHHbIE UICTOYHUKH. IIpy BBIMONHEHNH TPUBEIEHHBIX BhIIIE PEKOMEHALUN NOATOTOBKA K 3aUeTy U 9K3aMEHY
CBEZIETCS K MOBTOPEHHIO U3YYEHHOIO M COBEPIIEHCTBOBAHUIO HABBIKOB IPUMEHEHHSI TEOPETUUECKUX IOJI0XKEHUHN U Pa3IMUHBIX
METO/I0B PEIIEHUS K CTAHJAPTHBIM U HECTAHAPTHBIM 3aJaHUSIM.
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